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ARTICLF 1 

An Account of llic reUitnt Situations of tht different Starts 
I if nhicJi tlu ( OHsit fiat tons muif hi distinguished 

rrom i\ LiNDi s Astro wmy, third Udition^ ^Irt 743, 

^c* 

JL HC «re it 13 l ir is a ronsUllation, Ytufli »s ilv\ i\s "iisi- 
bU, it IS Pisil> Ktio\\n iiom the ^tvin sf us ol uIikIi it con- 7^**^ ronstella- 
»ists (‘jci. VI 1 T I oiu of th< HI lie III tht fiod) tud illumes 

♦liitt 111 tlu tul uul Inf tv.u t irthe&t horn tic till a uuf€ Urb* Majoi 
'•le c ilUd the pointers, iur use i line di tun fiorn ^ lo a, it 
piotliind, 'Mtl piss oil ‘o till poU s^ii, wlneh is ibout as 
i'll fioin ot. \ V \n rtt»m r 111 * convex side of tlu till is 
turned tow utl tlu poll 

Cassiopeia IS opposite to the ijicat Bear, tlu pol ir star Cu>siopeia, 
Kiiij^ between them, so tint d a line be drawn from e Urb* 

• 

♦ The follow inj jj-ijicr i^. a free trinslaUf n ot all that pirt of Mt la 
Landt'-^ woik, which c'lu be o'" mo t l to lhoi»e, who have not the 
advantage of any i injiiorau il in^tru meats, by which they Hiay mei^ure 
angles, or take observ itions on the, iTicndtan At the came t'me, how 
ever, ihat I endLivovirt-d to render the me unii., \ precisely 'I'i 1 could, I 
thought ra>sclf At hbenv to make an v small alteration, which would* 
more clearly pom* out the sense of the passage, or adapt it to the use of 
vhe English reader 

•n » n 

A OL XIX— Jan J808 iMajon* 
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tXm Minor 


▲rcturuB 


Lyra and Ca- 
peUu 


Ccphcuk. 


Cygnuc 


The const^llar 


Majoni du^us^h thq pole star, it ^ill pass through tlie mid- 
dle of Cassiopeia This constellation consists of six or 
whicti form a Y, or, as sonit describe it, a 
m3i3|^ned*on its bick This description is by no means 
iwliTnct, but therf is little danger of any mistikc, because 
several of these stars are of the second iTMignitiide (Fig 2) 
The little Bear is nearly of the sume foiiii us the gieat 
B^ar, but the figures though paralkl aie rcvcised uith le- 
spevt to one another The- pole star is of the 3d iingintude 
at the extiemity of the tail, the four next stais to it af^e 
only of the 4th magnitude , but the two last, which make 
up the squaie Tie of the 3d, and arc called the Quards 
These last aic in a line drawn through the centie of the great 
Bear, perpendicular to its longest side 

Arcturtis, a star of the hrst magnitude ui Bootes, is dis- 
tant 31*^ from the tail of the great Bear, and if a line be 
drawn through ^ and »», the two stars at the extremity of the 
tail, It will point to Arctuius 
Winn the great Bear is on the mendmn, Lyra and Cu- 
pella, tvNo staib of the first magnitude, me sten, one in the 
cast, till other in (lit west, in a line tli iwn through theptde 
star, perpend I c 111 uri) to that which joins the great Bear and 
Cassioptn C ipella is to the east wlien the great Bear is 
iind< r the po\ , and then, if their altitude is the same, it it 
ilniost equal to that of the pole star 
Draco is on the line drawn from « Ursse Majoris through 
the Guards of the little Bear, between which ind Lvra 
m IV be obsened the four stars in the shape of a lo/enge, 
whieli form tlie hnd, the tnl lies between the pole star and 
the body of the great Bear The line through the Guards 
points to Dracoin*^, which is north of 0 and south of ^ 
jn the liiK, wijieh is directed towards the pole of the eclip- 
tic 

This line produced t little firther towards / and f Dra- 
coins will pqss hf t^veen 3 and Cephei , 4 

The line drawn fioni the pole star to tjiase two last men- 
tioned stirs 111 Ceplieus will pass near to the tail of the 
Swan, which is a beautiful object, and never sinks below the 

horizon of, London 

§ 

Having now gone through those constellations, which are 

alw u % 
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^ 3 - 


above our* horizon, we will next 
which are visible in a winter’i 'evening ^ fvcniag 

About 7 or 8 o'clock F M m the months of Swmmf Orloiu 
and February, Orion is visible in the south It conaxstfei of 
seven stars, four of which are at considerable distances from 
each other, and in the centre of them are three others of 
the 2 d magnitude, wfiich are much closer and in a straight ^ 
line Tins is a very remarkable cotistell ition and majr be 
^asily recognised if compared with Fig 

The three bnght stars in the belt of Orion point on one Pinades and 
side to the Pk||des and on the other to Sinus Sinus is the 


proceed to those, t!ons visible to 
a vtntsr's 


biightest of all the fixed stars, and is remarkable for its ra- 
diancy and brilliance it lies op fte soufh-east of Orion 
The Pleiades aie on the u^h-west of Orion, and form a 
group of small stars, whicb may be eatil} distmgnished, as 
they he a little above the line drawn thiough the three stars 
of the belt of Orion 

Aldebarati, or the Bull’s eye, is a star of the first magni^ AWebartn 
tude very near the Pleiades, and situated between them and 
y the star jin the we^m shoulder of Orion 

Piocryon or Cants Minor is a star of the first magnitude, frocyon 
situated to the north of Sinus and the cast of Orion it 
makes nearly ah equilateral triangle with Sinus and the belt 
of Onon 

The Twins are two stars of the second magnitude, situ- Gemuu 
ated about midway between Orion and the great £car« 

They may also be distinguished by drawing a line from Ki- Kigd 
gel (which 18 3 or that oi the four outeimost stars in Orion» 
which lies in the south-west) through ^ the eastern star in 
the belt; since this will direct us to the beads of the Twins 
and again if we draw a line from f or i of Onon to and 
0 of the great Bear, it wiH pass over one o^ the paws of the 
Bear, and also by the heads of the Twins This same line 
will crobs the feet of the Twins, and will pass^vety near op 
star tn the eaptero sboulder of Orion. T|||j|fcet of the 
Twins are marked by fimr stars in a atriinght line perpendw 
eular to the dirdbtion here given • 

The hue drawn from Rigel through y in the western Xaom, 
shoulder of Onon, will pass on the north ttirdugh^j* a star 
qf the third magnitude, on the southern horn of Taurus it 

B ^ IS 
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h about 14^ from y Ortonib^ or the same distance at which 
y Ononis is from |9» t}ie tiorthei^n born of the BulU 

IS also caUed ihc i^otof Aunga, it is of the second magni^ 
tudt» and iir the line drawn iroin a iii the eastern shoulder 
of Oiioii through f laun, the southern horn The ecliptic 
pasHis between the two horns , 

Leo 1 he 1 ion nia> be recognised b) the same stars a and 0 

^ in th( melt Bear, which serve to point out the polar star 

1 hev are distant i^boiit 45? north of the Lion, win< h forms 
a largt trapf zium, in which there is a star of the first tnag- 
tutiide called Regulns, or Cor Leonis , it is in a line with 
R»*gul« or Rig* I and I'loeyon, but at the distance of %7^ from the lat- 
Cur Lei wj IS /S also, a Stir of the second tnagmtnde in the Lion^s 

tail, IS a little on the south of a line drawn trom An turns 
to Regulns It 18 24* to the east of Regulus, and makes an 
cquiliitfral tiianolo with Spira Virginife and Arcturus 
Canr^r Caiic* i is a consttlHlion of small stars, whuh are distin- 

11k Nebujons guishi d uilh *liffi( iilu 3 hi nebulous star in Cancer is less 
*1’®" ‘*1^ PUmdi^, and we meet it nearly ball 
w ly Intnitii tlif centre of Citrnmi iiid tilt Cor Ltoiiis ®r 
iji tilt line winch ]oins Pioi}oh and the tail ot the great 
I3i ir I lom et the middle stir ot the belt of Orion, there 
pio* tills a trim, which is calbd the Sword , it contains the 
Nobuh Aline drawn tbiough thi Sword and the star s 
poinlH tow nds ^ the southtin horn ot the Bull, and beyond 
It to till middle ot Auriga 

Auriga Amiga forms au irregular pentagon, the most northern 

star of whitli is (.'apella it is bf the fiist magnitude, and 
nii\ bi found by drawing a hue thiough and «, the two 
mosf iiortlK rn st irs in the body of the great Bear* 

All* s, the hi }t of the twelve constellations m the ZodiaCt 
roi ]st* prmupi by ot two stars of ilu fiist raagmludi, si- 
tu it< d near on* anothci the more western of the two, 
H aeeompanu*! bv y, ot the 4th cnaguitude, which has been 
called the first star in Aiie«, because it wa*. once the neoreol 
star to the^qumoituil point This consti llation is iti the 
same line with Aldibaran and Proqon, from the former of 
which it lb distant about S59 t 

tewnu The belt of Perseun consists of threestava, one of which 

IS of the second magnitude. They form a curve with its 


convex 
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convex si<l< turned towards Iht great Bear It might h# 
sufficient to raentioii, that they he m the line drawn from 
the pule star to the VU lades^i but thejr iRav also he found 
by producing a liiu through Gemini and ( Upella The 
line drawn fiuiu the belt of Orion tl rough Vldclwtran i»as!>t*s 
through ^ the hsad ot Medusa, uhich Peueiw holds ni 
his baud ^ this star, ^hich is also called \lgol, is change- 
able 

The Swan is a i cry remark ible cotmtejlation it forms a Oygnu$ 
large cross, and coiftiins u star of the second magnitude \ 
line drawn from Gemini through the polar star will meet 
the Swan at abodt An equal distance on the opposite side 
at some seasons of the year thej ar^ both at the same tune 
above the hoiizon But; wa aholl hive adnthei nicans ot 
distinguishing this consUllawn, when wc aie acquainted 
with that of Pegasus 

The square or Pegasus is foirned by four slurs of the se- T c at 
cond magnitude the most tioilhern is the head of Audro- 
medd The line drawn from at anil 0 ot ttw gu it (bar 
through die pole 6tar viill pass aiiobSthr tn^dillo ol these 
four stars X line drawti from the belt ot Orton tlimiigh 
Aries will lead to th^ head of Audronieda om diawii tioia 
the Pleiades through Aries will lead to y m the a uig ot Pe 
gosus the other two stars are to the west , the northern is 
0 and the southern a 

The diagonal drawn through y and 0 passes on noiitfN 
west towards » in the tail of the Swan the other diagnuul, 
drawn through u and tin h( id of Aiiclioiuetla, points noith* 
east to the belt of Perseus, having first |>aNsed § in the gir» 
die, and y near the foot ot Andronitda these two tlais (0 
and y) are of the sieond magnitude, and divide the spa^e 
between the head of Andromeda and the of Pcis^usy 
into thiee equal paits Ihe line winch eunnects them iiT 
at light angles to that which would join Aru<and Cassio« 

^he constellations visible in a sumuier^s eyonlflig do not xhc cqnvteliv 
possess such strongly dtstinguishmg cliamcters aa thosoy * 
which we haviajust been desciibing but a person who * 

yuade Itimself acquainted with those, which may be seen m * 

• Vmter» 
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SptcaVirgiois 


Corvtf^ 


Hydra 


Crater 

Lyra 


Corona Bo* 
rcalis 


I 


Aq«>da 




wrll find that tbe knowledge of them will assist him 
very much in asccrtatmng the rest. ^ 

The middle stai* m the tail of the great Bear is on 
the meridian^over the pole star/about 9 o’clock in the latter 
end of May Spica Virginia, a stor of the first magnitude^ 
will then appear on the mendian in the« south at the alti* 
tudc of about 28° 30^ 1 he diagonal drawn through « and 

7 in the great Bear will nearly pass through this star, al- 
though at the distance of 68° Moreover Spica Virginia 
makes nearly an equilateral tnangle with Arcturus and the 
Lion*8 tail, from which it is distant about 35°« 

At this time also the four pnncipal stars ui tbe Crow are 
a little to the right, befow Spica Virgiuis* They torm a 
trape/iutn, and are 8!tuate<L,ui the same line witli Lyra 
and Spica Virginia % 

If from i and y, tBle kat stars in the square of tbe gteai 
Bear, a line be drawn through Regains, it will meet, at the 
distance of 22° to the south, the star calkd Cor Hydros. 
The head of the Hydra is to tlie sopth of Cancer, between 
Procyoii and Regulue , but it la a little south pf the line 
which joins them This coiisteUetion exten49 from Cams 
Minot to the part of the heavens, which is situated below 
Spica V irginis and part of Libra Between it mi Ihe Crow 
IS the Cup , 

Lyra, a star of tihe first magnitude, is oue of the mpst 
brilliant m the whole heavens The situation with respect 
to Arcturns and the pdie star is such, as to make nearly ^ 
right angle to the east m Lyra 

Tire Northern Crown is a small constellehoa, situated 
hetwien A returns and Lyra it is near ArcturuSf and may 
be easily distinguished by tlm seven stars, of which it is 
composed , th^ tne arraiigcdi m a semicircular form, and 
one of them {«) is of the second magnitude f and a, the 
two last stui^ 111 tiie tail of tht great Bear, are in a hue 
tbe Crowm ^ # 

The Eagle contains a very brisd>t star of the second mPg- 
mtude, which is In the soWth of tbe LyreVnd the Swan.- It 
IB easily distingnislHtid, because it is stt noted Jbet ween $ and 
y, two stars of the ShiiKi inagoitiide, wlqeli ore veiy close 
and fdrai a straight hue with »t« 


The 
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The gr<?at circles which passes through Regulus and Spiol Scoriao 
\ irgiuibs IS nearly the baore yrith ^>ei.hptiCs and if it be 
produced to the eastward# ^flieeta the Strorpioq, a remark- 
able Constellation on accent ^ the four starstin Us beed» 
which (oral a laige arch from N«to S. round AntareSs or the Antarci 
* Cor Sooipioniss w^ich is pliid^as a centre to them* One 
of the four stars is of 4he magnitude^ and Antarcs is a 
bright star of the first magnitode^ • 

The l^lance contaifU two stars pf the second magnitude, hibni, 
which form the tivd scales the hne which connects them is 
nearly perpendicular to that Mfhich may be drawn from Arc- 
turus to AntareS, and they lie a lUtle to the south of the 
middle of this hne of direction souj^iem scale ts bi- 

tuated between Spica Virginia arfttAutaras/and these three 
stars are all very nearly in the-ecliptic Sptca Virguus » at 
the distance of 21^ and Antares at the distance of 35^ 
firom the southern scale 

Sagittarius is a constellation, which follows the Scorpion, Sagittanu^^ 
beihg a little to the east of it It is in the line, which, 
passing through Spi^a Vi%iuis and Antares, follows uearly 
the direction of the ecliptt#? it cofitains several stars of the 
thud maghitude, which form a large trapezamp, two stars of 
which, tog^er with two others, form a second trapezium, 
perpendicalar as it were to the first Sagittaiius may be 
known by a tine drawn through the midllllle of the Swan and * 

Eagle it is sou^ of the Eagle, or nearly the same 
distance fronrit asthe Eagle is from the bwati bagtttariiis 
may also be known by the diagonal drawn from the head 
of Andromeda to « Pegasi, the same hne, wbieb ptoduced 
towaidS the north points out the belt of Perseus^ 

The hne drawn from Antufos to the pole star passes through Ophiucus and 
OphiucuB, or Serpeutanus, and then throulh Hercules j^ercules 
is father difficultto knotr these constellations, and therefore 
be described more particukrly; « Itie line drawn 
Antares to the Lyre passes near the hesfl df^Ophrac^s, 
n Aot far from that«f Hmcuku, t)ie. xmth- 

eut of it. Tb^ «ro anrlE«4|% two atarti of tbe sq(,,i|d 
tnagnitade^«i4ilielioe #hK)i eoaotoU thrift {Munte t, thi 
Crown ; it oteofiMBeB tbroui^ , Heraito kt Ae dietaoce ,f 
13° fiom the head of Hercoleaii ^llereuh* MattbettwUneo 

of 
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^ noith-east of y, the line drawn from it to y 
points on the north to Hercuhs, and ^>n the souths or ra- 
ther south-west, #0 « Serpentia^k which forms nearly an equi- 
lateral tnan^lo with the heji^ of Hercules and the Crown 


The line drawn trpm the bead qf Ophiucus to the southern 
scale of the B il ince passes through ^ apd s Ophiuci, tt»o ' 
stars of the third and fpurth magnitudr^s^ which are at the 
distance of only 1® from one another, and in the line 
drawn pei pendtcpl^r to that which was last described i 


lies to the north-west of e, and these two stars point on the 
south-east toward'^ f in the wpstern knee of Ophmeus, which 
IS 71® from « This same direction will lead near to s, the 


star in the other kneq of Ophiucns, which is abouf to 
the south east qf These same stars ^ and ^ point a JittU 
below dt Serpentis, and, if considered as one group, they 
would make nearly an equilateral tnanglt with « Serpentia 
and 0 in the northern sc tie, 4P north-west of » Strpenbs 
IS and 3® south-east is € of tlie same constellation The 


duection of these three stars is also towards & and « Ophi- 
uef, wmch are 1 l®Vrom % Serpentis 0 and y, the two stais 
in the eastern sliouldci of Opbiucus, are in the line drawn 
fioin the head of Ucicules to the head of Sagittarius this 
line pisses a Jittlc to the south-east of the of Ophi- 
ucus 0 IS 8^ and y 1 1® from the bead of Ophiucus A 
line diawn through^ tliem would pass between the two heads 
of Hercules and Oplnucus the line coiinectmg %hwe two 
heads points to 0 at the extremity of the tail of the Ser- 
pent, which is 2Si® east of the head of Opbmcus, The 
line drawn fiom the most eastern stars in the Crown (whiqh 
arc on the side t^urned towards the Lyie) to « Serpentis 
passes h} the head of the Serpent, between y and ft two 
I btdi-s of the thud njagnitude 0 \9 the moie western of 
N the two The western foot of Ophiucus lies betw ecu An- 
turcs and ft the noithern star m the head of the Scorp^qo « 
the easttrii leg is betwetn Antares aUd ^ SagitUiu, whijjph 
lit the highest and moat western star iq the hpw 
ftpricein, ^ CapiicoVn nxtff be found by produenSg the line diawn 
fioui the Lyre to the Eagle \bis Ime will tUrquob « 
andt i8 two stars of* the thud magnitude in the head of Capri- 
corn ITicse stars are only 2® from gue another* f aitUer 

i ^ V * il 


t* 
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to the east by 20 ^ are two other atars, y and >i situated east ^ 
and west about 2® asulider they ard m the tail of Capncoru 

Fom ilhaiit, or the mouth of^e southern^ ish, m a star of Fomalbaut* 
the first magnitude* and »poiaj||d out by a line -drawn from 
Aqoila to tiie tail of Capncom Fomalhaut lies about *20^ 
to the south east of ^ Capneomt 

The Dolphin cotistfellution situated about IS® Dclphlmau 

east of the Engle It lonsists of *a lo/enge of four stars of ^ 

the 3d magnitude A line drawn from the Dolphin perpen- 
dicularly through thd^^mwldle of y, and ff, the three stars 
III the Eagle, will pass through 6 in the ct^tremit) of the tail 
of the Ser|>ent 

Aquarius is found b> a line drawn from th^e Lyre tbnough 
tbe Dolplnn, and earned on about 30*^, wli^ch is as fur be- 
yond the Dolphin *18 the Dolplni) is drstant from the L}re 
Aquaiias lies a little to the east of ih a line A line diawn 
from the Dolphin to Fomalhant will pass entirely acro^^stue 
constellation of Aquaiius, audit will pass about midway 
betwcieri a and 0f two st irs of the 3d magnitude^ ui the 
shoulders of Aquarius are the most remarkable stars 

in the whole constellation, apd are about 10® distant from 
one another 

The Whale is a large constellation, situated on flie south Cu us* 
of Aries, ^and extending through a space, which is equal in 
length to the distance of the Pleiades fifiopi the four stais lu 
Pegasus A line drawn from the girdle of Andi omeda, and pa<*- 
iing between the two stars in Aries, will meet «, u star in the 
mouth of the Whale, which is of the 3d*liiaguitu(Ie, and 35^ 
from the barns of Aries A hue dmwn from Capettu lluQugh 
the Plemdes will also south of x Ceti A line drawn 
from Aldebarun tiirough the mouth oC tl^e Whale will pass 
through 0f a stir of the I3d magnitude lu the tail 0 is 
42^ west of «£, and very neai the constellation of Aquarius 
The^hK]^uare in Pegasus is alone sufficient to j^ioint out the 
for the line drawn through the two most souther^ 
of these stars passes between Anes and the ki^ot of the 
Fishes, and will meet the head of the Wtiale and the hne 
drawn through«>the most eastern stars in the same square 
points to the tai)« Between the head and the tail are siht^ 
ated y and h <uid hetwesn 2t and the taiUs 0% a clianjcalile 

stau 
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^ flftfi which IS ftametimes of the 3d tno^itude, and sometinies 
quite invisible ^lies about half wa^ between a and o 
The Fish^, Which forrtA twelfth sign of the ZodUc» 
are not a Mrery remarkable Wistdlation One of them lies 

on the south side of the square in Pegasus, under » and y ; 
the other is on the east of the square, between the headl 
of Andromeda and of the M hidT^*1*he star a in the 
* knot of the stnug which joins the Fishes is of the 3d 

magnitude, and is tho most remarkable star in the whole 
constellation }t is situated in the line which joins the head 
of Andromeda and o the changeable star in the Whale , it la 
also In the line drawn fiom tbte feet of the Tw;in^ through 
Aldebaran and produped towaids the west This stai (« 
Piscium) 18 40^ west of Aldebaran, and makes a triangle 
trith Ceti and & or y Anetia, which li^ rigUt angled at the 
star m the Fishes 

We have now given an account of the principal constel- 
lationS) from which the rest may easily Vie kiifiwn with the 
JoIcTof the assistance of a globe But it ninj be necessary to add soirte 

* * directions for hnding the pole of the Ecliptic , which is one 

of the most remarkable points in the hcmvcns , and one, with 
which a person should be porticulaily acquainted, \vha 
wishes to become fkmiliar with the heavenly bodies It is 
situated m the constellation of t)raco, l9ie same line with 
y and the two slurs in the great Bear, w$ieh are iieaiest to 
the tail , It makes almost an equifateral ti^&ngle with Lyra 
and ct Cygui , it ts also in the hoe drawn from a pomt hatf 
way between the two eastern stars lu the square oi the great 
Bear, and produced ihrougb the middle of the guards of the 
little Bphr 3^ beyond ai Drachms « may be easily known, 
since |t IS nearly in tlie same Ime with the three stars of the 
Bime constellation, niaiked d, naud^i; which arc situated in 
the lino drawn fipm Arcturus to Ceplieus and Cassiopeia, 
that passes betjreen i and t Dnicoms on tbo o|^sil0 
jiide of the pole of the Echptic i and $ are near ^ one 
another, and m a direction parallel to the tail of the little 
Bear, so as to point to the head of the bragon The mid- 
dle star s IS tliut, towards which the guards of the little Bear 
posiit Lastly, the pole of the Eehptic makes a nght angled 
and fioscelto tmmgle with the pole star and JUinoris, 

winch 
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which 18 the moio northern of the guards, the nght angle la 
at 0 * 

The distances of some of the most temarhable fixed atars Dwtanm of 
will giretbe uader a better sdea^ the magnitude af degreeaji^y^ r- 
and are, theiefoie, added 


Arcturus to n Maiorist • • • 

The two outermost^ais in the belt of 

0 

30 

r 

90 

// 

0 

Onon • • • • • • • • • 

0 

44 

0 

The two stars in the shoulders of Orion 

7 

38 

30 

Capella to Castor (« Geminorutn) 

30 

0 

0 

Aldebuian to Sttius • 

45 

5S 

80 

— to Capella • • • 

30 

43 

30 

— — to the western shoulder of 




Onon • • • 

15 

47 

96 

Sinus to Rigel {0 Ononis) « * • • • 

03 

40 

0 

Procyon to Kegulus (« Leonis) 

37 

80 

0 

to Rigel 

38 

27 

30 

Regulus to Spica Virginis • » 

54 

8 

0 

Arcturus to Spica Virginis 

38 

8 

0 

— * to Regulus • • • • • 

5? 

49 

0 

Spica V irgiiiis to Antares • 

45 

58 

0 


50 

4 

10 


60 

9 

30 

Lyra to Spica Virginis • • • • « • • • ^ 

87 

46 

0 

to A<}ttiUi • • . . 

34 

9 

0 

to the tail of the Swan 

83 

58 

0 

The tail of the Lion ifi) to Spica Vir- 
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35 

8 

10 
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Oh tibt Advantages of MaUeabU Zinc, and the Purposes to 
StiM tt mojf te apphed By Mr. Cuaai.E8 Qt];.tkstcb< 

UMr KlCIiOjUSON 

Sia, , 

.^T the time I had some coneenation wifili j’oa on the tub* Of the 
jcct of ttufletble xHie, 1 was not^ aware of all the advantages 

posscs!>cri 


uses at 
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possessed by that metal, though I cpidd fully speak to the 
facfli ty with which Jt could be sforked into vessels, and of it$ 
^pphcation to Aher purposes# 1 was still, for want of longer 
expenenci, not decided as to its changeability when exposed 
to the actiqn of water and ait* v 

Zinc might be f'™!! the great atHiuty tvhich ziitc p^sse&ses for oxigen, it 
* 3 ^^oxidabir expected to Oxidate w it b^great" avidity, and ott tjiat 

syy e a e reiiderpd use^e^ in the situations above alluded 

Put It 16 not, to, but, to tbu ast^idabmOnt of most theorists, the contrary 
proieif to be the ca^e Many sptcimins of zuic, both m 
the state of sheets and wire, have been exposed in the open 
air, Sis well as in damp Toorps, without undergoTng»any othei 
change than that of col 6 ur Indeul it appears, that* a pttco 
of polished iiiric will Joxe its lustre, and a^aume a blue gray 
colouii when expoited ut a damp room foi the space of a few 
except super- ^wsks Aa oxtdc is foriAid upon the suiface, which, fhodirh 
icially of an imperceptible tluckncbs, is so exceedingly bird, and it 
th( same time so insoluble, that it resists all the future at- 
Le^unffected tacks both of the atr aud of water Iroro numerous expe- 
nments I have a'iccrtauied, thaijcopper is much niprt liablo ^ 
to waste than zme in sea water, u^cU^en in strong solutions of 
muriate of soda, Iliere cannot be Iherefot^c a dpubt of its. 
ready application sheathtug ot abi|is* \ > 


Its superiority Por the purposes of roofing houses, forming ciblerns. 
copper for va- P^nips, pipes, &c , It possesses many advanlagei ovei^ lead 
fioua purposes/* and copper In the first place it is equall) durable with thosd 
metals, w ithout possCl^sing Any of their delctei lous efieetk It is 
also chpabte of being lapyped and soldered with the same fiici- 
lity aa sheets of copper, lead, qr tinned iron plates , and may be 
worke^to advantage equally by the brazier, the plumber, and 
tilt tinman, ^ Its little specihe gravity, which is to that of lead 
as 7 to 2 I 9 compared with it!s greater strength, which is 15 
times that Of lead, gi\cs it a decided advantage over thc^t 
mcnl m point of price Allowing the sheets of ziaq tp be 
only Ith the thickness of lead, the ziac will come iti atline 
third the pnee of tbat^ificial Its advantage in a similar 
point of view over copper wilUiot admit of^ question 
Cctnerdf $ize of *I be sbeetz are generally iriade 2 feet hy ^nd can be 
•ihe slM-ett J ,8 <i- «»auti» t« jfee squafeld,!. 

^ Shc«it 
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^ Sheets or wire of zinc may be purchased of Mt« Philip 
George of Bribtol, or of Mc&&r$« Harvy and Golden^ 98 « 
Iloundsdiich, London Of uhigi^ may also^e had, vessels^ 
and utensils of any form Iheysi^ewise undertake the roof- 
ing ot house s, or sheathing vessdb^ With zinc 
* By giving the al)ovcia place in your much esteemed Joum&lf 
you will muc^ ^ > 

Your obedient servant, 

CHARLES SYLVESTER 


P S r observed soii^e time ago in ycUr Journal, experi- 
ments by Mr Davy on the subject of the preduction of the 
muriatic acid and f^xed alkali by galvanism, m which some of 
my former cNpcnmeiUs were alluded to ^ 1 dp not think>Mr* 
Davy IS decisive on the subject, and have not a doubt of vetjr 
boon conhrniing all that I have previously asserted 

SAeJirid, Nov ISOr. 


ill 

V 

Dacfiption, ^ J|fn ©jtvis's tn^rovei Macime for Pmier^ 
md Glaziers* » 

frequent accidents which happen to painters and Machine for 
glaziers, from the unsteadiness of their machines, and the preventing ac- 
consequent misery bi ought upon their families, stimulated ten and gU« 
Mr Joseph Davis, of the Crescent, Kingiland Road, tp en- 
deavour at their improvement The result was the Uiachme 
delineated in plate I, which may be made perfectly Ami and 
secure, without occasioning any injury to the wainscoting or 
psaipl In those cases however, where the bottonM of the 
i(^;odpW|t arc ffu^h with the floor, as usuhl in the best 
apattoehls of modern houses, neither tbe cotntfmn machibOi^ 
not this virith the improvement intended lor gcil|rai use, can 
be applied but Mt Dav^s hits ^ohtnved an uddiJ^onal piece 
to be used on suc£ occas^ 8 ns, wbfeh rendei% ita^^aUy secure, 

• From Jie Trim of die Sdeietf of Arts Air t<dOf,p« nA ' 

Tig 


WS. 



Description of 
the painter's 
and glazier'^ 
machine 


% 


I ON Tttn attraction of sorf\ces» 

Fig 4, plate I, Hepresents the machine the part a i? sr 
tnilat to that b) glaciers, tihich ib pi tcccl on the outside 

of the window b, is an ''‘additional moving puce, which 
presses against the insicte &f the window frame, and is brought 
nearer to, or removed farther from it, by means of the male 
screw c, and its handle d 

Fig 5, Shows the lower part of a window, and the manne 
in which the moving piece 6, including a female screw, ' 
against the instde of tin. window franit 

Fig 6, Shows a cross bar introducid ’ i place of Ih mov 
piece last mentioitcd, which bar e\iend'» from on wu low si 
to the other, and explains how tin nnth »ie m*»y U'.cd, 
where aby injuiy mi lit aribe from r< wh g im moving pi» l 
in the centre of the r^ces^ oi tiu w n 'f v 
The general improvement oi i ts ir' t' e of a acrew on 
that end of the frame which is uahin the nousc, ' which 
keeps the machine steady and j n leid of the two upright 
irons, which are put through holes made the top plank ot 
the machine, in the common mode, and which occasion the 
machine to be very unsteady m use, and liable to accident 
There are two blocks marked d, d, in Pig 4, which may be 
occasionally put in, or tnken out, aefitirding Us the stone work 
under the window may require 


*V 

Anmcr to some Obseroaftonu of Dispart on the pretended 
AitracHm of Surface between Oti and Heater % bp J Car* 
badorx db Prato, ilf. JD*. 


Oil spreads on X^ULR Dispan, a celebrated professor of chemistiy, imagines 
attemp^u^pr^ phenomenon of thte spreading of oil on the surface of 

serve ihewle- water arises srniply from an effort of libration between two 
two^fluu^f bodies of *vcTy different Specific gravities, as pil and water 
different pravi- gpe A drop of oil,^ skys lie, “ falling on still water, is a 
sphere composed of eibtretnely movable patf icles, disposed by 
^ts difference of gravity to yikld the level to the water, and 

• Annalcs d« Chime^ vol LXl J, p 65, April, 1807 

consequently 



ON THE ATTRACTION OF SURFACES 


IS 


consequently to apply jtsclf to the ivhole surface m a terjf 
thin stritoni At the instant of its fall the ^rop of oil iliv* 
places a volume of uatci equal to its nvomentum But 
piescntly, as the Auidity of the 0ii gives its particles the fa« 
culty of gliding one upon another| the reaction of the water 
l>a\ing raisci) the diol^^pniticles, finding oo obstacle, $lida 
dox^n on all sides i^ith ri^dity, till the whole is reduced to a 
^cr\ thin stratum Ihus m this fact there is nothing, that 
the pn tended affinity of surface between oil and 
tor on the contrary, instead of an application or reunion 
i sut U ere is her a division and a separation, since 
'u d ^ i> oil, wind s spit ad upon the water, divides it* 

' n o in in' nit'' n ot others '' 

^,t\ »ll lu \i » tin tsof the professor, it This oppotel 

^ pi to rn tl hi j Illation is stiongly contradicted 
b} thofict*^ h x|»nh IS foimdcih I have adduced se- 

v( r d ovpcninents, |K la lUdCrted in the Transactions 

ot the Italian So( tty ol »tnccs, Vols XI and XII, which 
show, that thoic is a phtfsical Jjfce^ by which the spreading of 
Oil oil water, and on otiici fluids, is determined With these 
piotcssor Dispan could not be acquainted, otherwise be 
would have refrained fiom giving his explanation of this pbe* 
nomcnon. 

I would ask Ml Li^pan, how he accounts foi the spread Itisnot o««iVr 
ingof oil OH water, wh n the drop is not let fall upon it, but 
cautiously applied, iihout ^ ni" rhe least impression upon fall, sons to 
the water, so that i > ’•x iCiuu i pioduted, that can over* 
come the affinity ot i. 4 uou of the or] A drop so ap* 
plied certainly spre coiiipUtely, and particularly if the 
svater expovse an extensive surface It will be strli more dif- Juiaefspoffs 
ficult for him to explain, how a drop of the milky jwice of *^^* ^** 
epurge, applied on water in the suiue manner, spreads over it 
in the twinkling of an eye, and cesrers it with a very thin pel* 
tide, or Oven why a small quantity of wheat flour, or any Fannaceeitf 
other fecula, thrown on water, instead of falbHfl to the hot- P®^der*i9 |||e 
tom, spreads on its suVacc Tb&m >s no lahration, nt> eflort, 
no reaction of the wiler liere« It appears to me, that tbeso 
Acts arc much better explained by the principle 1 have e:^ta* 

'bliSh^ 



Id 


If THE ATTRACTTO"^ OP StTllPACt^S 


b]ii»!ic<l 111 the tsvo pipers al)o\cmcntioncd) thiin b) the mecJiia'' 

iHcal operation imagiiiLcl by Mr Dispan 

Theoilcolkrt j know well, ftiit iht drop of oil bu iks, after it lias spiead 
uedin into . , 11 1 1. 

drops no tign tipon the <\alcr, and tint it collects into otlu r very ill 

«ent drops but this (k»rs not hinder the spreading of the oil 

fiom bf mg occasioned by a foiee, wh^ h has compelled ft 

to clilTube Itself over the surf ice, Otloie icted for a 

moment 

That -i su!»&r Blit ]l IS Hot tfuo, tint, jf, iftei the spieading of the firs' 
drop, a second and a thud be appUid to the surf ice of the 
ipr i(', notow watei, tli( y do not bpriid like the hist, because thej find an 
Jf? tanct^^/the ^^^*'***^^® iiMvemciit, and to lJu ir gliding on /he water, 

former, since It in the fi iginciits of tin diop of oil, which was before spread, 
part I'rteTrom occupied its suiface foi tlu plicnoinoion does not take 
•d place, though the drops be applied fir fiom the space occu- 

pied b;y the difiusion of the firbt drop, ind though thee^e^ 
assisted by a lens have pirviously asccit lined, tint the sur- 
face of the watci is lie< i ora cveiy obstacle in the place 
tos^hfch the drop of oil is afterward applied 
Oif no oVstncle 1 Could piove to hinr likewise, that these obstacles are not 

tothefi|;read sufiicient to prevent the difiiisnm of fluids ajid other substan- 
of the juice of ^ r • /• i i i 

•purge, winch tes, th it spread on watci Let a drop ot oil spread over the 

impth It III d surface ot sonic watei in a sobU l, and when U lias completely 
globule to one . , ^ ^ , 1. 

Cldc, covered it, Apply i drop of the juice of spurge, this nuiu will 

difiusc Itself over the surface with astomshing rapidity, though 
the surface is ahead} octupiid by the oil spiead on itbcfoic, 
and, disjdaciiig tin oil, will lorct it to aceurauUte in one or 
two drops against the sidr of the glass It wiH be just the 
•r of flour, same, if, inslcad of the juice ot spiuge, a little flour benp- 
wlnehcoIUcts WdUff toi thib will equally spuad over the sui- 

uadi a t«JCc of the water, and the oil will be obhgtd to unite into a 
^ single drop or globule, which will: sink under the flour, that 
occupies the suiface W^hat other reason tor tlieae pheno- 
mena cal) there be, thin the force of adhesion between the 
suffucc ot the watvr and tbe^q substances? 

Adhe*;ion ^ids Lastly I have to observe, that I neter asserted there was 
Mime proper- ati} thing of chemical action in this phepomeiion I only 
nion *wuli”?he- paper on the attiaction ot surfaces^ Vol XI of 

inicid alBiaitjr thoTtdlian liausactions, tlmt the force which natural philo- 
sophers 
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Arguments for 


Observationr 
tending to con- 
trol It 


S’et manjKcifi* 
reptinns. ^ 


Resemblance 
in some fami* 
lies ef plants 


^EDiciKAi. vfLOPznrizt or plants 

a few solitary families^ bnt from all that compose tise veget- 
able kingdom c 

He commences with establishing the general proofs, that the 
medicinal properties of plants are analogous to their external 
forms In fact no one will qtMMttion, that the properties of 
medicines depend on their physfcnj^^nstitution or chemical 
composition but in organized bodies the nature of a produc- 
tion IS determined by the form of the organs, since the same 
aliments, digested by different beings, aObrd diffirreot results » 
consequently the produettons bear ftome i elation to ths forms 
lliis reasoning is applicable to the vegetable kingdoiOff though 
its classification is not derived from the organs of nutritioni 
but from those of reproduction# for tbe natural classes deduced 
from one function necessarily agiec with those deduced from 
another function 

These general inferences are confirmed by the observation, 
that herbivorous animals fiequently avoid or seek all the 
plants of the same family that those, which seem deter- 
mined to feed Qui} on a single plant, frequently submit to eat 
plants of the same genus,or of tbe same family ^ and that para- 
sitic plants, particularly fungasesi display the same preference 
for certain genera, or certain families. To ibis may be ad- 
ded, that several foreign drugs, which were formerly supposed 
to bo the production of a niigle plant, bavn been fouml on 
inquiry to be formsbed by several species of tbe same genus, 
and that with respect to imiigeiious simples it is no new thing, 
for species of tbe Mm genus to be subi^uied fpt pseb other 
And wt may observe, tbe narratives of travelleia lufama us, 
that plants of the aame &mily.are often employed for similar 
purposes in countries remote from each other 

notwithstanding these assertions which the au- 
thor supports by sev< ral it oaimot be denied, that 

vegetaWes very closi^y present very striking anomalies 
In order to estimate thpnal weight of these, the author takes 
a review of thegples of compgrtson between forms and pro- 
perues, and this i$ tbe part of hts woih that displays piosi 
noveity , 

I In the first place he observes, that» though we ai range 
species tinder genera, jj^oeru under families, and famdms un- 
der 
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dfitolns^es, 11^ a unifoi%i manner, tbegroi^are far from be 
mg Separated from each other ni an eqojai! dfgree 1 b ua in 

ee^’taln famiftes piknts; ctiflV r frorti each other bj stight moJifi- 
Cftfiona billy, whrft in others they are cliiitiiii;mshed bv more 
^mpifrtant characteristics Thee analogy between their pn>pcr- 
tics may be presutnetl to be pipportional to the analogy tif 
their ttmeture 

S? Secondly^ it w contrary to the spirit of the method, to Similar orgnns 
compare the properties of a gfv<^ organ, or a given juice, j„'J"es **"*** 
with those of another organ, Oraaother jurcc This however should be com* 
one of the most frequent causes, that baVe led to mistakes 
pn the question In this discussion the author mlroihices by 
the way some new views respecting the structure of bulbs, 
the body of which he proves to be in reality |ii> abortive 
stalk, and not a root,, 

9 The cireumslances of tbh age of a plant, the season m Adventitjovs 
which It IS gathered, the soil in which n has grown, and the should*brs^m> 
degree of light to whmh it has beCn eitposed, are so many Ur 
causes ct efiour, that are to be avoided in the compariHon 

% Unequal mfxNiies or unequal comlxinalions ot different Principles 
pmctphis aw fmrnd In the organs ot juices of certain famt- equ dir^mixcd 
{fe», and m those families sevetu) of the most apparent ano- or combined 
mahes oceut , 

^ in the comparHun of paOporties, wu sliouht pay attea- Mbdes of i re* 
tion to the dilferetKce that mayexistmihe mode of cx^trueting nts 
;icid pne}iariiig n divg^ for these cwcumsiaiKee Irequenily 
bavfeutmuck hiiwHiCe on thm f ropcrlies as intnnsio 

nature* « ^ ^ 

€ We shoufd e<;rte3a frdm the uomphholi #re mechanical Accidenial 

, , * . , ^ , qualities must 

or accidental properties, that urwu from circumstaneos inde- be excluded 
penutnt of the true nature of suhstancea^ 

7 Above a!I wp Stiopld moat ||*rtipuou»ly htteud hoi to^e J 

result of the apfUicatioh of a nfvdvcHiCrinn to its mode ot act- geiicra1*mod« 
tup , fb^ medmitibe stnfrlaf mrcaHty iKi; dfflTettmfly according *^f ha 

to the organ to ^faich they are appfted, or-tbe case m which 
they ale admiaisteihd, and the ^mrary 

After laying (loan these principles author takes d view 
4if all theiiifiiiiies, that compose the Vi^tablc kingdom; and 
details ^ propirfles ot all ihc pbinu ihdt betoi^totUdin, 

C 2 lucludiu;: 
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ANitTSZS or LASUItTE 


Mr D'swork 
a complete 
view of the 
propertu of 
vegetables 

Of 76 fimilies 
anal liule 
vioJaiLd m 46 , 
and not at all 
jn 2J 


including not only those that aic admitted into our European 
Pharmacopoeias^ liuit those thataie employed tnedicinally by 
the inhabitants of any pait of the globe In this reapect Ma'- 
Dtcandollc'si work gives a complete and incthodicAl display 
of the pi operties of segtUblea and theiesultof this exhibi- 
tion IS, that, of seventy SiX families, thapiopeiticsoi which 
are known, tbeie are thiity-soven where the law of onalogy is 
violated, twenty-three wJieie it is compUtelyprei^erved, and 
forty-six in which it is observahid with a atpall number of 
exceptions* 


Jnafysuti^the Stderiie, or lasvhte, hy Messrs TuouMa- 
MEFF and 


Lazulite of 
Stjna 


Anatirsed by 
KUproth, 


and by Heim 

Little anaIo> 
gou$ to ieldt 
spar 


Its usual form 


HE lazulite was 'foond At filmt near IV^ldboeh, In 
Stina, anti aAl*rward )h eOvirofiS of Wifefneriaeh* 
Netistadt It is sufficiently known from the works of vbth 
ons fninemlogistB. Some time after a mineral was diHcovered 
in the coxiotry of Salsbnrg, which wai» called moUite, bnt 
baron Moll has given it the name of siderite, on aecoant of 
its acknowledged identity widi thiB 4aml aicoordiug to the 
researches of Mr Mobs. 

Though Blapfolh fomifl to the hmitrm of Vosan silaxt 
aliimiae, and iron, be could ndt ascertaos t|»mr 
fiom the smallness of the quantity be had to An 

analysis of the siderite by Umm gave 4Attii9ine> and 
0 30 iron ^ 

It 18 strange, tha^ McssiSy J^laprotfa, Estuor, and Mohs, 
should fancy there > 4 S a great nnailogy between the lazulite 
and feldtspar, as alpalyais shows thta «4ningy to be very 
slight, and that between and contexture 

18 equally so 

The most usaal form of tbe htauhie isu regular octaedion 
with truncated edges, paasiilg to the regular rhotnboidal 

% de Cbuaie, VoU LXll, p,. 4^# Aprd, 1807 Abndgtd from 

GehlenVi Jjuroal by Mr, Vogel 

dodecaedron 
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^odecaedron 'The faces of the octaedron make an angle of 
as' those of the dodecaedion aa angle of fao* 

aad the fanner cut thfsse at aiji angle of^ 144® 44' S" Be- 
t%esf seveial smaller faces were observed, which were 
not easy to determinCj^ because the specimens were not 
very distinct * 

It IS not uiicomniott to meet with flattened quadrilateral Varieties gf 
prtsntSf the ftices of which form angles of 101® 32^ and 
78 ® 28 ^ » angles that occur iq^ several minerals, particularly 
in the calcareous spar At the^ extjremities of these prisms 
weie laces lu greater oar less number, which we could not 
ascertai n* 

As to Its contextuie, we cojjiW not find it split decisively Not fissile 


in any direction 

wspiect to p ciystallwtion it can Ije cmap^ only 
withttiiie spMielWj w^ yiJinicJliMr# Hnuy classes the ccylnnite 
or pleonast As anc^'sis ^orms us tq{>» tlprt tt resembles 
jt m Its f^^tses^ ?? “!«** consider them as 
IWIilljlshieirM » fwfi^wtative wwdyiH# «f theBb, . , 
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Oxide of dbtome ^9^ 





We find that alomine ^rnitfed with tnagtuuw niist liq 


Comparative 

analfiis 


Bidered as the «8|i|tttia]tpart oC l3ie 
As Mr. Bernl^ ti»fc li|»B 

racters of the lamlite, Mr. ’qwetBadoiff attended more 
pertiscalarly to the ejiBilyaiiK He paocafdfd as fellows. ItosmlytM 
A A htuidred siAb^ ^atcqii^j oalmed in «c-tlcbed 

covered cmcibld lost 5 gnuna- of we^it. The fine 
bl»e colour had chsnppMiffedi and vm* slanged to a xellgwish 


white 




B The 



SM 

Treated witti 
iotU 


Silex precipe 
ta^cd 


Mo plutineor 
juna 


AWAtTSlS Of L\ytJUTB 

B The cp,lciaed minerel was easily RfoOnd, end did 
scratch the agate mortar One hundred gra ns were UT^ 
to a red heat wAh 400 of cawstic soda, and after a party fo- 
sion there <. emained a muss, which, diffused in water, afcr^ 
a turbid BohitioQ void of adwrw *I%» waS sapewetera 
with munatiG acid , evaporated and r^dissolv^ m boding 
water, when silex was precipdated ftopa it, whidi wwghe^ 
10 grams after calcination 

C The boihng liquor was precipitated by caibonate of soda 

D Hie precipitate, containing m ither ^aewe nor yttna, 
was bolted m a lixivium of cUiistic soda, which effected a 
partial solution The spongy, insoluble, brownish red resi- 


duotu wii« *»et apart 

E The soda hxivmm (D) was sopersuturated with mun- 
Lixivium satu- . « w * i Kv mrhnnate 


alum me sepa 
rated 

Luue 


w . JK 1 ne soaa uxivium 

«?;S'":at,c acd, and the boding liquor precpiteted Jy ca^nate 
riatic aci 1, and f goda. The white precipitate, after sufficient eiutriatiou, 

and being stronglj calcined, left 66 grams of pore alnmiUe 

F The reddish brown residuum {©) dissolved eotirelj m 
munatic add The solution was oonoortr^, and'Uie ex- 

centrated sulphuric acid was then poured m, wl^ threw 
down a white precipitate Thiowaa washed Z 

cold water, 'and ealqmed* after which 6 grains of sulphate of 
lime, being equivalent to 3 grams of lime, i^i^. 

G Into the liquor Irom which the Usse had been preeqn- 
tated prusiiate of potash was fwtiwsd, and tha piedpitate 
prodneed conttmed 2 6 grams of owdept uw. 

H The liquor decanted from the ptmiW»of »rtwh was 
mixed with carbonate of soda, and ki^ft wme vm Hwlmg 
Awtatestitortanca feU down, which, after con- 

filsted of 18 fttWUA of 

One hundred grams of the calcined tossftthesefore con- 
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The blue colour of the dossil eppeart to be owing to the Blue colour 
degree of oxidatiou oi the iron, and thm is so much the more 
probable, as Mr Hitter bos aunouaced the* existence of a 
blue oxide of iron. • 

It M tree Mr. Guytoq baa diaeorered also a blue sulphuret , gulpbu- 
/sf iron, to whicli he jtscnbes the colour of lapis laxuli but ist Guyton 
in tbia case perhaps the sulphur may serve to produce this 
minimum ol ovulation Besides, direct expeiuaents on the 
lazuhte have coimnced the author of this memoir, that 
it does not contain the least trace of sulphur or sulphuric 
acid 


TIL 

On the PrepeuvUtm of Barijles Ig iKr. RoBltgUEt*. 

N a note mserted in No 183 of the Anitales de Chiflue* a Aiceth 
[see Joureid Nflb ?lb P> on the decoappontnia pf aoetttte process for ob 

of barytes means of soda, Mr d’ Arcet points out ns a ^*””4 
lAore economical and certnn process for procuring pure b»> prefeiabie to 
lytes, to decompose any barytm sallU partieularly the mu- ® '<>*»“»««*• 
nate, by a caomic alkali. 1 conceive however, that tlurpre.' 
ference he gives to this process over that more generally 
empioyodg nwUdy the doeompositiOB of the nitrate by means 
of heat, IS not well {banded 

If we cowdder ^subject m aa economical new, we find Compsnson of 
w both eaees a aolnblebarytic salt M first to be formed tfaat*^°"* 
in tho first oaut cannot employ Irqucm^sufficmntiy con- 
centrated, to-pteveat any baiyteafirom xtummag in a state *"* 

of solution that irlmtever precantion. We take m preparing 
the caustic alkali means of lime, a poii^on will alwnys 
become caibMWtcd* wore it only durnfg the processes of fil- 
tration , consequeotly there will bit SO mach to be deducted 
from ^e quantity of bsnytCs that been oblatned 

that besidm, as the h<lo<w must be shlAM|n damig^he preci- 
pitation, a certain portion will then bechmS carbonated that 
a lom IS occasioimd 1^ the wafinng likcwme Mid lastly, that 

• AnnalM de Chlttl*, Vel LXlI, p 61, Apnl, t«07 * 
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a grpit deal moi e becomes caibonated |)y dissoUmg it afresh 
111 boiling Avatej It is obviooH^ that all these deductions 
taken together will amount to a considerabl# sums while in 
the decomposition of the nitrate we obtain the whole of the 
quantity it contained, which amounts to nearly half the 
weight of the dry salt, and that besides this process is neither 
difhcult noi expensive, to those who know how to conduct it 
properlj The following are the precautions to be taken, to 
ensure its success ^ 

Let a covered crucible be ncaily two thirds filled with dry 
and powdeied nitrate of bar}teb, and placed in a common 
furnace, heated moderately so as to cause the salt to dis- 
solve 111 its own watei of crystallization Increase the fire 
giaduall}, and with caution, on 'Account of the considerable 
tumefiction that takes place toward the end When the 
mass, which ought then to be of a cherry red, to longer emits 
any bubbles, to\er the ciuciblc with charcoal to the depth of 
an inch or two , fit on the in mace its dome, furnished with a 
plate non chimney, let it heat thus for a quarter of an 
hour, and afterward withdraw the crucifcle from the fire, 
bieak it, and put the barytes into a close vessel as quickly 
as possible 

In this way I lately treated seven pounds of nitrate, which 
1 divided into three eoinmon crucibles, apd placed lu the 
bame fiiiiiace. The charcoal expended cost about 30s, 
[Is 3d], the decomposition was c-jinpletely efiected m 
two hours, and I obtained 3lbb 6oz of perfectly puie ba- 
rytes But It IS to be observed, that, if the barytes be kept 
too long in the fire after the nitrate is decomposed, it will 
become coqbiderably carbonated and if the quantity he at 
all too great, it w impossible, whatevei heat we afterward em-^ 
plot 9 to deprive it rompletely of carbonic atid This is the 
whole of the difiiculty, which is completely removed, by 
acting as 1 have directed ^ 

Thus I conceive X is in reahtv more economical, to ex- 
tract the barytes fto# the mtrate by the help of fire, than to 
follow the piocess proposed by Mr d’Arcet for even sup- 
posing the barytes to be equal in quantity both processes, 
which I have shown cannot be the case, the pi ice of the 
potash I must have employed would have nearly doubled 

the 
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tile expense And as^to the puntv of the pioduct, since the 
washing; miist be performed lery spaiin^y, I do not see» 
that the process of Mr d’Arcet deserves the preference m 
this respect for it is probable, that the bai3tes tlms ob^ 
tamed will letam a little of the salt of the mother water . 
and on the contrary^ that obtained from the nitrate is ex* 
tremely pare, at least if tb^ precaution be taken, before it is 
decomposed, to calcine it slight!}, and redissolve it, m or* 
der to separate a portion of iron proceeding fiom the suU 
pbate employed 


viir 

^ematk an the spontaneous Decomposition qf the htdroguret* 
ted Sulphurct of Barytes hy Messrst Robi^oet und 
Chevreul^ 

theconTtJoof last month, Mr Robiqnet, in order to se* Two sorts ^ 
parate some cry^itala, that had tonnecT m a phial half ftHed 
with hidroguietted sulphuret of barytes, turned it upside m 
down, without uncorking it Some days after, the weather 
Iiaving giown coldef^ the lK|nor afforded some tolerably large 
crystals, winch were of a very different figure from those, 
that remained at the bottom of the phial Wc have exa* 
mined these two subatances togethei^ and the following me 
the results of our observations 

1 The first crystals were elongated prisms On the sl|>-> 1 st, sufpliNM#* 
plication of sulphuiic acid they gave out sulphurous 
gas, and at the same time let fall sulphur mixed with sul- 
plmte of barytes Hence there could be no doubt, that they 
were sulphuretted sulphite of barytas 

Q, The motlier water, m which the second crystals had Sd, p»rsi^ 
formed, was colourless and very hmptd^ It retained nei- 
ther sulphur nor sulphurous and , had all the characters of 
a simple solution of barytes in water, and the crystals com- 
ported themselves as the cnstals of that earth They dis» * 
solved 111 wealc muriatic acid without effervebcence, and in 
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water without lcu\ingf anv resKfuain The latter sol utioil 
yicldul a pucijutatc both with sulphuiic and with carbonic 
acid 

From ihaie ob'^crvations it was easy to explain the sepanie* 
tion ot the hid ro^u lotted suipburetot barytes into pore ba- 
rytes and sulphuretUd sulphite The cjiici^en Contained in 
the phial, being absorbed by the solphuret, formed Water 
and sulphurous and but the quantity of oxigen being in- 
Suflinent, to coiutrt all the sulphurct into sulphite, the 
cotiBeqiKuce was, that the poition of sulphite which w isy 
formed sulphuiitted^itsc If at tlie expense of the itndecom^ 
posed solphuret, and left its base free The sulphuretted 
eulpbite, being less soluble than the barj^tes, of**coiirsk 
crystallized first 

Hence we conclude, that the absorption of oxigen gas by 
hidroguretted sulpbuiets never produces nTimediately a su]-« 
phate, but a sulphite, nofcwidistanding the great affinity of 
the base for sulphuric acid, as Berthollet has explained 
in his Memoir on sulphuretted Mdrogen and tlmt the a(&* 
mty of sulphite of barytes for solplmr is giealer, than thut 
of baiytes for the same substance 


ix. 

Rmafk on W Property of Campkoroiett Water by C A* 
Casket, Apotitccary m ordtmry to hts Majesty* 

Oarbonicacld Surgeon at Mddrtd announced three jears ago, that 
laid to promote carbonic aCid promoted the solution of Camphor in water, 
ttmphotTn l^his Water had Very decided rneduiaal properties m 

water disorders Of Ibe bladder Leaving to the phj sieian to deter- 

mine the value of the mediciue, 1 have attempted ineiely to 
condrm the chemical fact. 

^ ^ For this purpose I made a solution of camphor in distil- 
<inhoWea water, aftd another in Water saturated with carbonic acid 

av^ated^wjtej after Mr Paurs method, in order to confpare the quantises 
tVtt of camphor dissolved I weighed the campljor before and 
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After solution^ and I found, that the distilled water had 

taken up sixteen grains per quart, and the carbonic acid 

only fifteen As I had been obliged to filtei the liquors and 

diy the filters, I imagined, that the undissolve4 camphor powtuMTiu^*^ 

must have lost some of its weight by evaporation, and that (iryiu|( 

•the balance did not give me the precise quantity a^^sorbed 
by the water* Accordingly 1 sought for a reagent, that 
should acquaint me with the presence of camphor in wa« 
ter 

Potash X found would precipitate camphorated water, Pure pousk 
while neither soda nor ammonia rendered it at all turbid. 

But the potash most be pure and caustic If it eoutata ear- wster, but nm 
home afcid it no longer precipitates theaoamphor and if, 
after it has been precipitated, the vessel be left eapoaed to 
themr, tlie liquid recovers its transparency by absorbing 
carbonic aeidL 

Here then we have a new method of distingnislHag pot* Thisanewtsst 
ash from node Camphorated water is in this respeet a more po^h from*'' 
certain test ditm the mtremurate of platins, and more easily so4a 
ptocured The motallie salt however is more oemmodums^ 
ks it precipitatai the catbonate of potash* 

When employing caustic potash as a test of camphorated 
water impregnated with car^mc amd, I obtained no preci- tales it if caN 
pitate but by adding a great excess of alkali , and this pre^ prSleDr*** 
ctpitate did not appear to me more considerable, than that 
obtained in dntilled water. 1 think therefiiie, that carbomc 
acid dees not; tunny sensible degree promote tiie solution ot 
camphor m water , and it follows at least from these expe* 
nments, that water does not impregnate itself with the 
aroma of the camphor solely, as Ibme chemists have be- 
lieved, bot that It dissolves a sufficient proportion of this 
concrete volatile oil for the purposes of which it r^s enii* 
fdoyedL 

If the camphor be reduced to awtate of extreme division thecampiko* 
by tmuration with a few dmps of alcohoi, the water will take alcohol 
ap more than uxteen grains per qnmrt some chemists have uf 

disoslved as fyr as thirty grams. 
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f X 

Report on a Memoir of Mr Destouchfs, Appthecaty ni Pc-- 
ns, by Messrs Vaitqueun and BauLLAY, Read at the 
Parisian Society (f Pharmacy^ Reb t6> 1807*^ 

GThE paper« on which these prentlemen were appointed 
a report, was entitled, a Menioir M the Tartnte of 
Istine contamed in the Tartarous Acidu^e- 
Plepifritig Rochelle salt m qnantiu , Mi^ BMonches 
dkliiiiMig of coBecting the tartnte ot hme, that aeparatc^ 
fipom eream of tartar af the iReBsent of its satiTratiOn, in Or- 
der to tnm It to adeount but he was very much Buipnsed 
not to obtain more than two pounds of precipitate at fiirthest 
from obentt three ImudAtd oreem of tartar, that he had 

used, instead of tea timet thirt qaaot^tyf which he had rea- 
son to eiipeet from the dbservsdiOiie of Mr Vaaquelin 
The same process repeated aShrdtd Mfw iDestouebes but 
a very slight precipital^ wbtcii, confinning the former, in- 
dooed him to make the Allowing experiments. 

1st To m beating sdution of mgbtmiiicet of ciystalhzed 
carbonate of sOda he added cream of tarfat to the point of 
saturatioii, without any precipitate being preddded but ai- 
the sohition had stood twenty-four ht&mt a number of 
silky crystals were deposited, wtneh^when sefiarated weighed 
five drachms. These crystals, being mixed with an excess 
of acidulous tartnte of potash, were reduced to one drachm 
by wadbing with boiling water 

8d. Afiesh experimefit, made with 4be of tartar 
empfoj^ed in the operati«»is in die lai^e way, awarded but two 
drachms of precipitate, which were reduced to eighteen 
grains by washing with boiling water 
Surprised by these results, Mr Destouebes conceived, 
that the tartnte of lime might be diiutolved by the 
salt, which prevented it from separating^ readijly. in conse- 
quence he boiled a pound of Rochelle salt and two ounces 
of tartnte of lime in two quarts of water, wheb three dracbqis 
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of the calcareous salt were dissolved, but, after standing 
da^s, the wht^e was deposited in a neelly form, so as 
nott to show an atom ol bme on the addition of oxalate of 
ummonieu 

Whence could arise this difference in the quantity of tar* 
trite of lime in diAeri^nt parcels of cream of tartar, which, 
according to Mr Deatouchcs, was in the first experiment, 
and in the second ^ 

To account for this fact, and ascertain whether, if the 
acidulous tartrite of potash contained little or no tartnte 
lime, it might acquit e some m the process of purification, tnts of itme by 
the aothcir bo led two ounces of tartnte of hme and 
cream of tartar in eight quarts of water In this process the 
latter retained 1^7- of its weight of the former 

Mr Destouches faither satisfied himself of the propon* 
tion in which the tartnte of lime imites with boiling water* 

LfOStl) , he concluded from hts expenmetrts General con^ 

1 st, That the quantity of tartnte of hme m cream of tar- elusions 
tar IS hable to vary from the smaliest quantity to seven per 
cent 

Odiyj That tartnte of lime is scihiblem six hundred parts Soluble m 6OO 
of boiling water, emd that it is susceptible of a regular cry- pa«‘*‘>ofboiiiog 
staliization by beiiq^ dissohed 111 a soluble tartnte* 

JSdly, That, m making Rochdle salt, the solution should In making tar^ 
be suffered to cool, in order to deprive it of tartrite of 
hme should besuf- 

4 thly, That the caibonate of soda affords the most simple tocooL 
means of aualysmg cream of tartar with respect to tartnte of 

of hme* lime »n cream 

of fartdr 

Experments md rtjlectiofiks bp the commtsstoners Experiments 

1 Six parcels of cream of tartaf of the shops^, bought at 
different places, were numbered A bundled drachms ofg^^ parcels of 
each, saturated hot with a solutiou of pure carbonate of cre im of tartar 
soda, exhibited towards the end of the so^uration a gT<^nler 
or tma quantity of precipitate, wiuch separated spontaoeous- tarmteoflime 
ly, but onl> toward the eod of the combination The so- 
lutions, filtered separately, as soon as they were cooled, left 
on the filter a substance, p^rt pf which was cr}ctaUine, part * 

pulveruleut, ui the following proportions 
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dr*ch gre • dracb grs 

Cre^tm of tan^ar, No l - a < No 4 — 3 0 

- 3 3d a — 3 IS 

- 3 4 6 — 2 40 

Thesf diflerent ptectpi tales, whicb<*vaued from two and 
half to three and half per cent, were compo'sed of alino*-! 
pure tartrite of lime, boluHe, Mi De‘'touchetj ob‘-ervedv 
HI about SIX hundred partn ol boiliiiR water Tlu luiions* 
of the SIX soits of liorbelk \ t (ormed, lx. mj; ton dilute for 
crystallization, wrre kft to ^tmd tor sp dd}M ' hty af- 
forded fresh quantitit*! of tartiite of lure, whu h \i did not 
weigh, btcause the gufierualn t ^qiiuis still iHordtd i very 
sensible prtcipit dc w h o\iil itc oi on noni i 

2 A similar quantity of * n t irt u No b, ^hich 

had a 0 brded the least porti i * nf ♦ ' lime in the pre-i 

ceding expeninentj was Inti xted cold will) an excess of 
carbouate of soda and a little wafer* Being afterward d - 
luted with a sufBcient quantity of water to dissolve all the 
Rochelle 9 lit formed, it Kfl i residuum of a pulviiutent, 
insipid matter, a little yellowish, which, when washed and 
dried, weighed four drichins and twenty grains The so- 
lution of Rochelle sdt lonned in this operation w 15 still 
precipitablc by oxalate ol ammonia, even after hvc or six 

da3s* 

3 A pound of distilled water, boiled with four ounces oi 

Rochelle salt, and a drachm of calcareous tartiit^, dissolved 
about twenty grains of the the gi eater part of in Inch 

crystalhred on cooling, but the liquor examined at the ex- 
piration of SIX days still afforded unequivocal signs of the 
presence of a "alt with a calcareous basis 

This very great difference between our results and those 
announced by Mr Destoiiches, the much greater proportion 
of tartnte of lime which we obruined, and the presence of 
this salt ID the solutions and mother waters, cbaily pointed 
out to us, that, deceiiedby appearances, he did not cairy 
his researches far enough 

In conscqucncej'Vitboiit legarding the preparation of Ro- 
ihcllesilt, and to find pieusely the quantity oi tartnte of 
fuTfe contained in the speumtus of cream of tartar we had 

ti led. 
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tn^d, we prciccetltcl i j the following manner A thousand 1000 gt** 
grains of each parcel, he ited alternately m a platina crucH 
blc, to dry them without producing any othei alteration, 
hM e{uall\ eighteen ^riins flu heat being incie ise<1, till 
Jihf 'complete extiication of the vapours, that announced the 
dicompoMtion ol the tart irons lud, was accomplished, a 
hulk coal rtmainfd, of thr weight of foui hundred and l<*^t^50ofcoa! 
tat lU jixorfoui linndrul indthiit} giains 

El < oilb f tfi \u:n w I Moused in eight ounces of dis- 
tilhil ircr sit\4idltd with to matu acid, of ^hich a slight 
exet i\as aUh 'I inillun (lUtied Into each of the li- hv 
f|uois ci 3 intunni^ the ouiriatcf of lime and potash, a solu- 
tion ot I uh« j ^'odi was poured giiduill}, till no prC'* 
cipiK^e » is I ini ’ h‘ it 

Tlie nictipildi- lu i tid on diied filters of a Precipitate^ 

known weight, ucic w islu f‘ huh ific i ward exposed foi twelve 

” * hmefromo^' 

hours m a stove kept eta tcnipcmture of 40® or 45® R [from to 42 gr ^ 
12'2® to 133® h ] Ihey wt re then carbonate of hme in the 
Ibllowirig proportions 






gr** 

No 1—33 

No 3 

— 32 

No 5 

— 3a 

2 — 42 

4 

— 39 

6 

— 32 


The weight of these carbun^fes of liini being known, It 
remained for us, in order to att im i < omplete solution of the 
question, to reduce che n to pme lime, and to learn after- 
ward in what propo cioa this same lime entered into the cal- 
careous tartrite to form its basis With this view we pro- 
ceeded as follows 

1 A hundred grains of our calc ireous carbonates strong!) Carbonate of 
calcined left lift) -four of lime in a caustic st iti , mixed with contanMi 
a little oxide of iron in too small a proportion to be calcu- 

lated 

2 A hundred grains of tartrite of lime, healed very Tartntcof hnv 
strongly m the simo raannei, gave thirt)-fice grains of a 
residuum, that did not effervesce, and was found to be pure 

lime 

The first of '^hese two experiments demonstrates, that 
lime constitutes fifty-four hundredth parts of calcareous oaf- 
Vonate^ The second, thaci the base of tartnte of lime forms 

thirt\- 
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thirty-five handredth pdrts of the whole Consequently the 
specimens of cr^am of tartar, which were the object of our 
inquiries, cpntauied the following quantities of lime, 


f^fsportions of 
lime HI the 
cream of tartar 


grs 

No 1 ~ 17 89, 
2 — 91 68 , 


No 3 — 17 9S , No 5 — 20 
4 — 21 06, 6 — 17 28 


and therefore of tartute of lime , 


gr* grs prs 

iR^heiieellr No. 1 — 50 91, No 3 — 40 37* No ^ — 5» 69, 

2 — 61 94, 4 — Co 17, 6 — 49 37 


©Cneral infer- Prom all these facts wf^ conrlndc 

1 st That It 18 true, tbit the quantitj of tirtnte of lime 

Frojjorti^ of vanes in different parcels of of tirtir to lie mot with 

lartntc of lime i i , » . « 

fiom Odto 07 in the shopis but that this vanilion docs not excetd fioin 

five to seven per cent, at least in those we had an opportunity 

of examining 

Exists m the That it i8 raoie natural to loojk for the source of thia 

crude tartar earthy salt in the crude taitir, which contains it ready 
formed, than to suppose it pioduced m the process of puri- 
fying It 

Carbonate of 3dly, That the carbonate of soda does not appear by any 
Ma not a good calcul ited for the anal) sis of cream of tartar with re- 

spect to til trite of lime 

Tartarised na- 4thl), That m fact Jloc belle salt promotes the solution of 
* this calcareous salt with the aSsi&tauce of heat, and it has 
the farther inconvttneuce of retaining a certain quantity a 
long time in solution 

Shoaldb. freed ^thly, That the Rpchelte salt of the shops always con- 
tains more oi le*s of this earthy salt, and tout it ought to be 
rediBSohed in told watei, to obtain it perfectly pure 


6th, That tht mode of anal) sis employed appeared 
to us veiy proper, to make known precisely how much tar- 
tnte of lime is contained in the acidulous tartrite of pot- 
ash* 


XI, 
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XI * 

Minerahtriad Dc<icriptton and ihemual 4nah/sis a Stone^ 
(ctl^d Pyiophifbahtc by Mebbtb iiibiNc.bR and Berze- 


TTiir co\)ui ortins"toii^isuht^o,or*;omctiiiicbofd»reci-Colour 
i-jli Kul or( i ion ills smdU sapcrfacial blue spotb of 

iludle liJiiL 111 IS !)«. oDscived mi it 

U i iouiid in in i^s b, lorinun^ oblong nodrles, ino^t tom- Form 
mold) of *110 dt^iiin nate h^uic, but sometime-, vppiouhiii^ 
in iirt^iilii ill iniboid Hcntc no < x itt ibuu ol its an- 
^lcs i in betaken llioii^li ippaicrul) it^ liUial ar^ks aie 
aboid lis"^ ind 6^°ucip» >cdls 

Its fiac^niL is urieqii il, toll itcd and seij Inninp^ in one rractun. 
Oiuclion Olds, svliidi s cns to be tint louiiid b) tlit incli- 
11 itioii of 90° oi 100° to tlu axis oi the rhoi iboid It ina) 
be (lift, tlious^h less decidcdU, ii two otbei diitolions 
riea»’l> to tlit sides oi the rliombo d Ti biokiii 

ti lussLi , it Ins little or no liistic Tin Ingmento aie 
of ill iiidetcMii 11 itf foim aiigul ir, with sh ip edges uii 
winch It n i little iran kui I Thev stiikc iiie with steel, [j rtnessand 
and uc liaid tnoai^h to si i itch gliss t j-.ih, but lU sei itch- 
cd by quart/ It is ddficult to ^cdu^,t to powder ^pn die 
grivit) 3 451 

I hi powdci Sf the pure^-t fi iginiiit"', projected into i hot Pho^Tibore* 
spoon, emit i grec iish pho*ipiionc h^ht, tli it is but of short <^eiuby heai 
dm ition 

Before the plowpipe without my uldition it is neirly in- Befire ihe 

fusible but il Ine licit be uiged tj a high degree, it icn- 
j 4 . I . . , ^ f , / b infuMblt, 

acis It white, opake, and its &uii ue Id buiioundcd b) small but at i high 

bubbles, whiili issue t oni it bistiK, and bnist il the tern- J|j 

peidtuie be kept up 'I hn is i Aeiy decided ch iraeti ristic 

ippearance, tiom which tie sabo ance his received its 

naiiK • % 

ith boi i\ 1 ^ fuses easily into a colourless t*-anspartnt Fuses withVo- 

gl is^ 

• AtfJules dc Chimie, \ol 1 XVIII, p 113, May, 1800 
JiN 1808 D 


buda 
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Sod i it with a little efferveyence, and produces a 

porous ni i^'S ^ 

I hi v\ Is iound In Mr Cxahn, at Fiiibo, nt ir Fain 

lull, nhoif tlirtc ipiiitrisot a Ua^uevvestof the town, on 
tilt loid to Simdhoiii 'llit nodules are imbeddrdjin a 
1^1 mill loiujioid «)i wlnti t|uirtz, flrldtspji, iiid silver^ 
niKi, tlu 1 iimnn of wlmli iit rhomhoidal and iii htxa^oii il 
pll‘^lll'^ i lit nodiiU s lu s([in Ltcd fiorn tin lotk by thin 
SI il( > oi m t T, lOMudb} i lahous subjstaiict ot a oreinibh 
\ilbnv toloin 

It diflt 1 ■> lnun ft bit p n, to w bn li it appears to hive mot>t 
iiscmbluui, 111 hiving but one ibltrimniti di^tttiou iii 
which it c in hi sp!i^, while febltspar has two The sptcifa 
<*i ivil\ of Icldtspu loo IS hut 2 uid btsidts it is rnuth 

hs dilljtult to fuse 

lilt lollowin^ auil\sis w ii» uiuhildcn conjoint!) with 
^ 1/ bus 

I \t) hiiuclKcl ^1 mis of pMopln s ilito, reduced to fiiir 
}»o\v(bi ill iinoitii, itfjuircdaii iiurcast of weight of four 

^rii IN 

</ J li( i 1 t»i mis, h n m«r httii lvc[>i it a ittl heat in the 
h t ioi thii ( boms lost t j iins 

/; On icbliii^ 1)00 tins ol i uhoii iti ol potash, and e\- 
tlu ini\tmt to I red h( it foi three hours in i platiua 
ciucihU i toloiiikss mass w is ol)t lined, perbttly soluble 
in iiuiiiiK u id I Ills suhition being tv ipo attd to dr)- 
lu s*., 1 1(1 aiftu‘'td 111 w lU r witli a vtr\ little inuuatic u id 
lliL Nilt. v\ isohlained, whith, iftti liivinglutn vvashtd and 
hr ate d ltd hot loi halt in 1 oin we ghf d t)h 20 gi nns 

c lilt solution in wai r w is p ttipitattd by taibonate oi 
pot uh, wind* w is added ui txttss, 1 king cart to kttp the 
lujuoi boiliiij^ liming tilt pi o( ess 1 he pi enpitate obtained 
w lb di ob il in i luatic potash, except a siiiail portion of a 
\ellow is'i no\sd( 

f/ jolhi lujut i >-M ipitatt d Id carbonate of potash mu- 
n itjc iculwis uided in excts-,, ind e.^ustic iminoni i, with- 
out tlu liqjcM und( iiu** an\ c h nugf i proof, that it con- 
taiiu d nutlu i ghicine, zireoii loixttni ^ 

• /* S^) thi oletDii in e an •'tie pitish miiri ite of mmionia 
w IS iddLcl, Hid t w ib boil(.d Mil the ammonia \\s expelled 

• ^ X 
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in \ iponr Tlu iluriijiie oht luied bv this pioi ps<« ^^as care- 
M\y anil heated red hot In thif last operation, 

when the incandescence w is earned to a hi^h dej^rci, the 
m i-js emitted turning \apours, an unexpected phenomenon, 
th ilklid not take place at a less clev^ted leinperatiire As 
\M ( oiKtived these \ftponrb to be mniidte ol amnionii, part 
of which nii„ht hnticmaintd in the rn iss, it v\ I'l heated 
red hot in tht hre full two honio lon«ei AtU i this the alu- Alumiue 
iiiiiiL weighed 107 5 *^rairis la anotiier cxpcnimiit, when 
aluiuiiie had been exposed to a lower dej^ree ol h( at, and tor 
li quaitcr ot an hour oul>, lib ^^iins vitre obLiintd, winch 
were recUiccd to 107 j b\ lonc^cr cilcinition In these opc- An nlummous 
rations an aluininoub salt vv is iouiid to attach itsfll to the ^ 
cdj^es of the lid that coicred the crucibh, but the sinallncss 
ot Its quantity did not illow us to ex iiii ne its nxliiie Ano 
thei time, instead ot exposing the aluriiiut to heat, we dis- 
solved it 111 sulphuric acid, and added i little potash when 
the lesult was a en stalli/ation ot sulphate ol duinuic, 
which (Oiitiiiued to the last drop The sulphiiuc acid, 

HI dissolving the aluuiine, ktt a residuum oi 2 giaiiis ot si- Silcx 
lex 


J I he yellow powder, which was not attieked by the ^ i llo v rLa 
c lustic potash (t), was dissolved in lutioinuiiatie acid, being 
evapoiated to dimness, ind ledissolved in watc i, a gi iiii and 
hilt ot siltx were sepaiattd lioin it 13} adding to the li- Silcx 
cjuor succinate of ammonia, a piccipitale ot oxide ol iron. Oxide of iron 
weighing 1 75 gram, was obtained and on add ng caustic 
ammonia 1 gram ot aluiuine w is preeipitdted Ihe ic-Alummc 
uiaiTiirig liquor being boded with c irbonate ot pijtasii, some 
carbonate ot ii me was separated, which, afcci being heated 1 ime 
red hot in the hre, weighed 1 75 giain This portion ot 
lime dissolved in weak sulphunc acid without elleivesceuce 
torrning with it sulphate of liuie 

1 bus, it we subtiact the 4 grams of silex gained from the Component 
mortar m reducing the stone to powder, we had the piopor- 
tions given by 100 ygrts ot it to be 


D 3 


Alumirie 
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flUO 1C 


Aluraine 

^ • 51 ^3 

Silex^ 

S8 

Lime 

0 Rft 

f)xide of lion 

0 S8 


, (-7 ‘W) 

Loss by ealciintion 

0 7'5 

Lo s in the an il^sis 

. 11 36 


100 

Tho 1 ist ment nnocl loss, \\huli we expeurncefl iii sexual 
trials, l(cl us to suspeit the presence oi an alkali^ In con- 
sequenci wc he ited the stone with nitiali ot barbies, dis- 
solve d in snlphune aciel the in isb obtained bv this opciation, 
iiid ]miiied amnion a into the solution 1 he saline liquor 
bein t \ ipoiated, and the s ilt heated ud hot in i ]»latin t 
trucibh , \u iinajifiiKd in wh it iciinunr d we discover! d tiaces 
ol a salt nith an ilk dine bisc mixed with sulphate of lime, 
blit ihf cjinntiti of which was too sAi ill to isccitain it 
wiioht It IS r\en prohibb, th it this ilt nia> nive been 
])rodu((dln the h lomts Fhiis it rcmiimd lo» ns to txa- 
mine, wlulli 1 this stone did not contiin an acid , as thf 
fluonc foi iiistaiicc 

In order to eh term me tins, wc sit urate d wilh miiiiatic 
acid the lujiiortiiit i< in lined ifter the prei ipit ition of the 
nithv ‘«ubs+i]j(<s in the piecodingj c xpeiiincnts, and tlicn 
adeh d munite of linu INo precipitate fioievcr \ is ob- 
t lined A\ e then dctfimiiud to bod for ni hoiii i poitioa 
ot the stone, reduced to powder, in bul| liuin 

icid ll^inploMii^ I ^lasb retort m tins opei ition, wc pi iced 
a vesKcl tilled w th hii c-watci , to rccciie the 4»a^bcs, tlid 
should pi‘-sovci duiiug t u bolption None however came 
ovei, except wli it w »s ( ontaiin d in tin vessels and tlie hme-^ 
watei un 1 iwent no alt« rition i saw however that the 
upper put ol Ine utcit and ] iit ot the receiver had been 
corroded b\ fluoric and li In'* k id ll^ielorc ae tualU exists 
in tlu 'stout Ihon ^h peibat's in sm ill epiintitv, cm stioiicl^ 
uii'ttdwith Is b^'st Air I (J Gihnob^i ed amort eon- 
HI 1^1 i(^le extrication of it, bv lu itin*, wiili sul(huiic acid 
the owdci ol this stone pi tvioush tiucdwith atiylkali In 


V our 
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ourtxmnment with of bar^^es, tins cinnqe could 

scarcely 1l( perce vcd lit,ru( \vl haxc stil* fi siHjiicn n that 
thcfluoiic dcki, winch idhert" stiona^ly to aliminu nui\ h ivo 
cairicd ofl X portion ol this tdiih with it at a liit;h tcin| eia- 
tuic^ib was ot)seivcj bv iNli Klapiuth in hi i \[)li iincntd on mine with it 
the to|)T.7 In oui eN^tiiiiicnta llkieiiirc til i i h \i utcii 
a loss ot both IluoiK atidand ahninnt n the inn tunc 

riiilly \\i concent llicpust ncol^iiMic k id will < \p1 iin Thi*. 'iccounts 
that stnkint|; cniination of bubbh s, w hu ii is ixlnhitid 
this stone when expo cd to tnc fl imc ol tlu blowpipe it ip- 
pt ars, tint p irt of tlu icul uintid to its e uth) bifpiocHucs 
^ vciy liftiblc ^ubsi nice, while inotlo i is cxtiuatcd in the 
torms ot >apoui Ihis suppos tu i ^ siniijrliciud bv tlic 
observation ol Mr Cr ilm, tli it the tipi ,paincu niviliitoi roinztmif 
Biasi), when ixpostd to a vciy violent he it, cunts bubohs *, 1 - 
nilai to those pr iduccd on the p) lophjsa lilt As the U)p 1/ 
contains dlunnnc an«l silux, w ah a poition oi fluoiic acid, wi its 
cenctivt It ought to be placed lu a iniiieialofrieal view lu - 
tween the topaz ind the p}enite, which, accoiding Mi 
Bucho!/, coin inis 0 17 of tluoiic acid" 


XII 

On sofiie C/umital ^geniiu of riatnufji^ hj lluMPiiKii: 

Divv, Tsy I a b M R f I 

Concluded Jiom Vol Xl^ II I , p 33y 

\ On Ot Passage of luds. All alls, and othu SubsOmces 
ihoHi^h xanous attiULtuig t/tun luI Mtnslma, bp iMeuns oj 
I lutilLltp 

ac’ I and alkJinc s bsunce-', duiin^ the tinu of their pas age of \a 
eiechieil ciunslei, passed thioiiij;h w ilei co it iiniii*; vcijetablc substan- 

/ o o MibthrQp^V' - 

* According t j^aiiqu hn ilu p^rniie, ^Mlorlltt of klapioth uid 
Othc s, choilito T D 1 1 ot soil! , f jiitams bit > 00 of fliioiu acid, 0 ^ 0 
ahimme, 0 0 02 Imii, and ) 01 wit i Hauy think J hJt th< 

ropl V \j^ should be considered s a variety of the topaz id 

colours 
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c'ilours without afftctinj; them, or app'^rcntly combinini; uith 
them, It imrncititiK b^camt in object ot inquiry, whether 
thty would not lik wibc pass thiouwh che until nicnbtiun, 
having stioiiger atti ictions tor tin in and it seemed re ison- 
al>l( to suppose th It the same power, which destiovcd th ^tivG 
ariinity in iht \icinity of the metallic points, would likewise 
clestiovit, or suspend its opeidtion, thiougnout the whole ot 
the cjiciut 

An m iiigcmtnt w IS made, of the s line vesseK mel ipj) i- 
ritus employed in the cxpcnintnt on the soluiion ol mini 
ot sod I ind sulphate ot -silver, vol III, p 3SS Solution 
of siilj h it< ol pot ish V IS pi ici (1 in cont ict u itli the m ^ itivcly 
flectiihecl poinf, puie. w ite i was pi ici d in cont ict with the 
positutK t Itciiilit d point, xnd i we ak solution ot ammonia 
\\ IS ni nil the middle link oi tht conduc ting cli un so th it no 
s iljihuiie iciel coiiltl piss to the. j) 0 :>iljve point in tlu distilled 
w Uei, without pl^sllg ihjough tl e solution ot immoni i 
J he powei ot 1 >0 was used in less tfnn five minutes it 
w IS lound, b} me iiis ot litmus paper, th it leicl w is collectin', 
roinul the positive point, in hilt in houi the lesull wassut- 
ti( K ntl) elistnct lot iccui ite e \ uiiin itioii 

I (u w Ite I w IS oui to the t iste, ii d pucipitited solution 
of nil 1 iti of 1) 11 V tes 

Siinilii e \))i iiments weie mide with solution of lime, and 
we ik solutions ot peit isli mel sodi, and the results weie ana- 
logous With stionj; sr>lnti()us ot pot ish and sod i i much 
longei time w is iiepiiiecd toi the exhibition of the icul , but 
even with the n.eist situraUel alkaline, lixivium, it ilw i\s ip- 
pe lie (* in i ce 1 1 un peiiod 

Mill I ilK jcid, liom iniiri ite of sod i, and iiitric and Ironi 
niti iti eit pot ish, wcit tl insmiTted thiougli conce ntiatcei al- 
k ilii e iiun^tiui, unde i similii cii cunist inecs 

A\ lu n (lisiillt d w iti i w IS pi leed m the n gativc pait of tlu 
cjicuit mei a solution ot sulphiinr, iniiiiitic, en nitric acid, 
in tlu mielelle , iiuJ in^ m utral s h with a base of lime, soda, 
polish imnioni i, Ol migiusii, in the pr iiive. pait the alk i- 
line niittei w is ti iiisniitttel through tlu ^^Jcid in ittei to tlu 
^u^ative suit ice, with ^imil ir circ iimst inees^^o those occui- 
ing duiing tlu p issigc ol the acid thiough the aW iliiic uen- 
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^trua, aiul the Itsj, cpnccntratpcl the soliitioi, the "re itei 
SLomed to be tlu facilitv of ii insmi«JMon # through 

I tiled in till wjv munitt ot linit uith sulpliiinr ^cid, ^ 

^ m n IC^I IDlXlllRS 

iiltrab of potash with nuinitic icid, sulph itt of soli with U mtan^of 
niur^tic irul, ind mini ite of in ifTiU‘'n w ith snlphui ic in 1 
I einploytd tliL power* of 1 ->0 , ind in k‘'S thin IS hoins I 
gaiiudin ill these c iscs dccidid usulta irid n igi rsi i cant. 
ovti like the i( st 

Strontites and bai 3 te^ passed like the other all ihnc ^ub- 
btanccs, rc«itlil) through imuiitic ind nitric aci 1 ind, dct 
lend, th(s^ acids pissed with ficdit^ tliiough 11(111 ons solti- 
tiuns of b*irvks ind stiontitcs but in < \pt niiii nts 111 whieh 
It w'^s itteinp^od to pa'is sulphuric n id thr »u di tlif same men 
Sima, or to pass bai) tLs 01 siiontitLs thioui^h this ic*d, the 
Jesuits we 1C ury diflcrcnt 

When solution of sulph ite of poti<-h wa in the lu nlivi 
put of the til cult, distilled watt r in tin positive put ind 
satiirittd solution ol bai}tes in the inidilk, no st.nsil)ic pi i 4 
tity of suljdiuiic icidcMsteil in tin distilled u u 1 iltii Tt' 
hoips, the powei tif 1 jO being used altn loui /lp‘» sulplm- 
11c cid ippciied, but the (jinntity was cstHuulv minute , 
ranch suljihitc ol bir^tes hid leuiiKd in the iiitt 1 mdntc 
vessel, the ‘iolution of b ii^te s was V we ik b lu ly to tinge 
liiiiuis, and a, thick film ot cirbuiiiti (»1 buy its ind toiiiud 
on tlicsLiificc of the fluid ^^llh solution of stiontites the 
result was very an ilogousjbut the sulpbime icid w is ‘•ensildo 
jn three d ivs 

When sedution ot imin ite eif biiytes w is m uh positive by 
thepivverot 1 ^0, conte nti ittd Milpliuric icid inteimediiU 
Old elistilled w iti i negative no b lyles ppe lud in the 
elistilkel w ileijvvhen lhee\pcnm nt li ul biencinnd on lor 
lour diys, but iiuich osimuiiitic icid bid foinud in *hi 
positive vessel, ind muc h sulph He of ba)}t(sliid been de- 
posited in the sulphuiic and 

t?ueh ol tlic met illic oMde s as wLM m uK subjects of e'S^le - 
rimcnt passed thioijj^i icid solutions fiom the positive to the 
negative side, the elket was mueh loiigei m liking pi ice 
than in the rars*ances of the trin‘‘ilit»n ot ilk iliue iiiiyia 
W hen soly^5mt of giccn sulphate ed non was made positive, 

— “ " solution 
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Pa«^rofva- solution of muri itic acid intcimediatc, and water negative, 

ccsthroughat the usual ii ni,pgcinent, green oMdc ol nun beg in to appear 

tract mg rhe jjj about tin hours upon the negative connecting amianthus, 
niical mixtures , , i i , , i i . , , 

by means of ^t)d ill three dcL}s a considt ruble portion had been deposited in 

clocncity the tubi Analogous lesults were obtained with sulph of 
copper, nitrate ol load, and nitromuriateMif tin 

I made several experiments on the tiansition of alkaline 
and aeid matte t through dilfcient neutiosalinc solutions, and 
the results vvi re sueh as might wi 11 have been antieipatcd 
When solution of miniate of barytes was negative, solution 
of sulphate of potash intcimediati , and puie witei positive, 
the power being itom luO, sulpluuie acid appiaied mi iliout 
five nnnutis in the distilled water, and in two hour the mini- 
atic acid wa*- likewise very evident When soliitiin of sul- 
phite of potasli was positivt, solui ion ol muN ite ul baiytcs 
]iiU I inediati, ind distilleii waUi uegitivo, thi ba^^tes ip- 
peared in the water in a few minutes the polish iiom the 
more remote part of thi eliain wis nearly an hom in iccumu- 
lating, so IS to be sensible 

When the solution of inuivite of bTrvtcs was positive, the 
solution of sulphite of pot ish inteimidiati, tnd distilled water 
negilivc, the pot i-.h soon nppt iied in the disiilkd water, a 
copious pii ( ipitaiion of sulphite ol barites foimtd in the 
nndilli vessel, hut afte- ten houis no Lar^tes had pissed into 
the w iler 

When solution of sulphite of silver was interposed between 
solurion of munate of baiyUs on the neg'itive sule, and puie 
watir on thi positive sidt, sulphuric acid Tlone pisstd into 
the distilhdwv ifci , mil lluie was a copious piceipitn-tio i in 
tlu solution of sulphite of silver I his process w is earned 
on for till hours 

1 tntd stvii il of tlusc (xpciiincnts of transition upon ve- 
gttihk and ainm il suhstancis with poifcci success 

i he s thru iniitii ixposid in contact witii the mital, and 
tbi^^xisiing in the vigetabk oi animil substinces, both un- 
%deiwi nr ill composition tnd tianstii, incK|Jie time of the ip- 
peiiance ol tlu ditfiKiit pioilucts it the e»^itinities ol ihe 
piriLuit w isgoxcinitl bv the digue ol their vu ii^il} 

Ihus, when a fiesh leal sulk of the poly inlliUi\^ about 2 
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iRches long, w'ls m nle to connect a positivcK electrified tube P'*'* ^ge 

* - , , , rjoijs subitfan- 

containmg solution ot uitnte of strontilei, ^nd a negatively cci through at^ 

<lectiihe<l tube containing pure water, the water soon be tr^^^'ongche- 
1 . i 11 1 m 1 noed mixture* 

came giecn, and rave iiuiuntions of alkiline piopcrties, and ly mLana of 

fiecftnitnc ic J was i ipidiv separ'itod in the positive tube ^bctucuj 
After ten miiuitts, th*‘ alkalmt matter was examined it con- 
sisted of potish and iime, and as yet no strontites hid been 
camel into it foi the piicipitati it give with sulphunr u id 
readil} di solved in inuiiitic acid In half an hour strontites, 
howevet, appt died , and in four houis it foinied a very abun^ 
dan*^ ingiedh iit of the solutu n 

A piece cd muscular flesh of beef, of about 3 inches m 
length and b tlf an inch in thickness, was tieatcd in the same 
way as the medium of communication between muiiate ot 
baryUs and distilled water Ihe first products v ( re sodT., 
ammonia, and limt and after an houi and a qunti r, the 
barytes \\ is very tvidint There was much fiee oMmunatic 
acid in the positivily cUctiitud tube, but no particle of 
murntic acid bid pissed into the negative tube, cither fiom 
the muriatic solution or from the niuscul ii fibic 


VI Some general Ohsertation^ on thebe Pheemmenay and on 
the Mode of Decowpobition and Tranbition 

It will be a general expression of the facts that h xve been Onunl ob- 

det iilecij relating to the ehanaes and tiansitions b\ elit- 

® 1 1 I ° I 1 r , tht prcredmff 

tiieity. 111 eomiiioii plnlosoplne li laii^u ige, to say , tfi it hi- pijtnoaiuia 
dro^eu, the alkaline suoMuice*-, the metals, ami cert iin 
iiieUllie oxides, aie attiacted bv negatively electniicd luetul- 
lie surfaees, iiid lepelled by positively electrified iiie*a*lie 
^ui facts, and contrariwise, that oxigt 11 and leid siibstanees 
ue attracted by positively eUctiitied metullie surl ti es, and 
repelled by negativeij elecliuied nietallie suiiiee , nid 
these attractive and repulsive forces aic sutrieienlly tiui- 
getic, to destroy or suspend the usual opeiatioii oi cleelivo 
affinity 

It IS veiy natuM^rto suppose, thitthi repellent and altiae-^i 
tive eiier^its ai^eo nuiunicated tioiii oiit^ jmj tide to anotlur 
particle ot same kind, so as to establish a eonduet^ig 
chain lUyffiie fluid, and that the locouiotioii tikes place m 

toiise<|ut net 
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Genemlob consequence, and that this is really J;he case seems to be 
the preceding shown by many fects Thus, in all the instances in which I 
phenomena examined alkaline solutions throuj^h which acids hid been 
tiansmilted, I always found acid in them whenever any acid 
mattei remained at theorij^inal sourte In time, b} thej^t- 
tractive power of ti e ^lositive surface, the decomposition and ^ 
transfer undoubtedly become complete, but this does not 
aHcct the conclusion 

In the cases of the separitioii of the constituents of water, 
and of solutions of neutral salts formin;^ the whole of the 
chain, there m ly possibl} be a succession of decompositions 
and recompositions thiuup^bout tlio fluid And this idea is 
strengthened by the expen nieiits on tlie attempt to pass ba- 
rytes thiougb sulpbniic icid, and muriatic acid through so^ 
hition of sulphate of silver, in uhich, as insoluble com- 
pounds are formed and c lined out of the sphere of the 
electiical action, the powei of transKr is dc'-trojed A srrni- 
Ur conclusion might likewise be diuwn Irorn many other 
instances Magnesia and the mctillic oxides, as I have 
alieady mentioned, will piss dong moist ami inthus fiom the 
positive to the negitive suiiice, but if thcvissdol puic 
water be interposed, thc} do not reacJi the nej^ative icssci, 
but sink to tht bottom These experiments I have ver\ often 
made, and the results aie peifedly conclusive, and in the 
case, pig( JO, in which sulphuiie and seemed to piss in 
small quantities through very weak solutions of strontitos 
and bar>tes, 1 h ive no doubt but that it was earned through 
by means of i thi i sti ituin of pure w iter, where the solution 
hid been decomposed it the suifue carbonic acid, form 
an expciim^t simdir to these ni which the film of car- 
bonite of birytes w i often removed and tin fluid agitated, 
no piiticle of sulphuric acid appe iicd in the positive pait ot 
the chain 

It IS eisy to expliin, from tlie geneial phanornena of de- 
composition and transfer, the inode in which oxigen and 
ludrogm arc s^plJ tel} evolved fiom watci The oxigen 
%)f 1 portion of water is altiacted b} the positive surf ice, at 
the same time th it the oti er constituent parfjt tlie hidrogen, 
IS r^p^lled bv it and the opposite piocess tdkeli^dace at the 
n^^itivc suifacc did in the muulU ui neutral of the 
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circuit, i^licthcr ther§ be a senes of decompositions and General ob- 
retoin positions oi whetlin the pirticles film the extreme 
jmuits onlv im ictive, there must be a new combination of i)htnomuia# 
the lepclkd uiiittei and the. case is tmalogjous to'that of twQ 
pontons of inuuatt of soda sepaiattd by distilled water, 
nmnatic ac d is lepalled from the negative side, and soda 
lioiu the positive side, and muuate of soda is composed m 
the middle \ e^sel 

These f lets siem full} to invalidate the conjectures of M 
Hitter, and some other philosophers, with regard to the ele- 
mentary natiiie of water and peifectly to confirm the great 
discovei) of Ml C ivcndish 

« M Rittei coticentd, that he had proem ed oxigen from 
water without hidrogen, by making sulphuric acid the me- 
dium of communication at the negative surlicc, but in this 
case, sulphur is deposited, and the oxigen from the icid, 
and the hidrogc n from thewatei, arc respectively repelled^ 

|ind a new combination produce d ^ 

I Imve attempted some of the experiments of decomposi* 
tion and transfer, b} means of common electricitv , making 
use of a powerful electrical machine of Mr iirnc’s con- 
struction, belonging to the Ro}al Institution, of which the 
cylinder is 15 inches in diameter, and 2 feet long 

With the siine aparatus as that employed foi decomposi- 
tions by the Voltaic battery, no peiceptible effect was pio- 
duced by passing a stiong current of ckctncity silentl} for 
foui houis through solution of sulphite of potisli 

But by emplo\ing fine pi itiiia points of of in inch in 
diameter, cemented in glass tubes in the manner contiivcd 
by Dr Wolliston*, and bringing them ir *ch other, m 
vessels root lining from 3 to 4 grains of the solution, ind 
connected by moist asbestus, potish appeired in hsstlun 
two houis round the iicg itivcly electrified point, uid sulphu- 
ric acid round the positive point 

In a simil ir cxpeiuiieiit sulphuric acid was transfi ried 
through moist asbcjtus into water, so that thcic can be no 
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doubt, that the print iple of action is the same in common 
and the Voltaic (flectrici tv* 

VII On tAe general Pnncfple^ t f the chemical Changes pro^ 

(lur c(^ by hkctncLiy ^ 

The experiments ot Mr inct had shown, that many 
bodies broui^h^^ into c^^n id u i litcnv nds sepdi ited, exhi- 
bited opposite btates ot electru ity hut it is to the iiivestigti- 
tious ol Volta ih it i cU n d lelo^ emeiit of the tact is 
owin^, he has d s<i ictJy s lovii t in the <as* of copper ind 
zinc, and olliti met due tomb i itions, and has supposed that 
it also takes plan vuh rtj^x’*d to mi ^ Is and fluids 

In a senes ot tspuiiueula nndc in ISOlf* on the con^ 
fitriictioii ot elect iril ccunhiu itioiM !)> means of altei nations 
ol SI i^'c melalhc plates, lud ditK ^nt sti »ti ot fluids, 1 ob-» 
servto, ih it, when acid ind alkaline solutions were eniploved 
as ck incuts of these instruments the c Ikal me solutions al-* 
ways leceivcd the electricity fiorn the met n, and the acid 
a]i\a}b ti ujsmitted it to the nuial, tous, in an ananfreiueiit 
of which tin i leiin nls wcic tin,u iter, a ul solution ol potash* 
the c lieu latio 1 ol the ckctucity was from the water to the 

* This h id been si own, vith le^iid lo tlic du omjiosition of water, b} 

t)r Wollastoub iinjMilaiU re i irelw s — hy tai filly 'ivoiding spiik , 1 
have b^cii abli to obi ii the two coiisntu* iits in a scjiarate si ae In an 
C'sj)eninent in whirl a 1 m c pi itina join i ^mented lu gla s, and con 
ntet« d b\ i ii ^it wire wuh ht po iti\e conduelor of this inarhirie, wns 
pint ged 111 disiiiled wa tr m ui in iilated stiK, and the elccirieity dissi 
pated into the \ mo plieie by iniaris of moistened hlanienib of cotton, 
oxigeii I V , Jh.ca \vi li a li tu nun prodiieed , ind when 

the saiiu ijipdiat is w » «j pii d to ib mt.it sw londiiiur bidrogm gas 
w is evolved, ind i ni i in |iition ot o i n I 1 1 r*. en gis s but 
lU liber ot the 1 >rt.ij,ti piodm is, ih^ n lio^e i is m she ono case and the 
mtrogin and 0x1^,111 ui li i oiluijlirmLd mush is jnrt ot 

thi 'll ill me ut lb e , and the i is i v i 1 \ on to i , pos , that they 
\iL.ie diiivi.d iioiii ih.. exincaiiou it euininon an, win h lua been dis* 
hi 1 1 ttie w a..i Ih result, wl uli, wi m i |irst ubtniict it m IBOJ* 

p an.J V IV ibseuri, is €i ily e^j laiiicd ,»ji|lht dlterii itt p oduets 
rut ha\e bLi.u evoived it the ] omis ul the dis ^auoii ut the elec- 
TCll) 

* • • 
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tin» and from the tin to the solution of potash , but in an General pnn- 
ariangenitnt composed ol weak nitric acidi ^ iter, and tin, 
the ordei was from the acid to the tin, and fioiii the tin to change:* pm 
th.w.Ut • 

'||[iese principleb seem to beai an immediate lelition to 
the general phdcnoiiiQni ot decomposition and tiaiibiereuee, 
which have been the subject of the prece ling details 

in the simplest cise ot eleclrual letion, the alkali which 
receives eUctncity fioin the metal would necessarily, on be- 
ing separated fiorn it, appear posit vt , whilst the acid under 
similar ciicumst inees would be negative, and these bodies 
having ijj^spectivclj , wuii legaid to the im tals, that which 
mi^ be called a positive and a negative electiical energy, in 
their rejiellent ind atti active functions seem to be governed 
by laws the same as the lointnon 1 iws oi ch etiical attraction 
and repulsion The body pobschsiog the poj>itive energj be- 
ing repelled by positively electrified sui faces, and attracted 
b} negatively electiical sui faces, and the body pobsessing 
the neg'itue energy following the contrary order 

I have made a number of expt inients with the view of 
elucidating this idea, and of extending its applic ition , and 
m all cases they have tended to conhim the analogy in a 
remarkable mminer, 

Well burned chai coal, watei, and nitric acid, the same 
fiubstance, water, and solution ot soda, made respective!) ele- 
ments of diHereiit electrical cotubin itioiis, bteame distinctly 
active when JO altei n itiuns were put together the positive 
energy bung exhibited on tne side of the dkali, ind the nega- 
tive on that of the lud, Anangenn-nts of plates of ziiie, pieces 
of moistened pasteboard, and moisUued quicklime, to the 
number of 40 series, likewise formed a weak eUtt’-K il pih , 
the effect of the lime bung similar to that of an alkali, but 
the power was soon lost, 

I endeavoured, by means ot very delicate instruments, to 
ascertain the electrical stites of single insulated acid and 
alkaline solutions, Mfter tbnr contact with mctfds, and foi 
this purpose 1 eo^iloyed at dii cient times the condensing 
elei trometer jf Mr Cutliberts m's construction, Mr Ca* 
val!o*8 mul^^ier, and a very sensible electiical balano^on 
the priij^iple of tortion, adopted b) M Coulomb , but the 

efiects 
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General prm effects wcfc unsatisfactory, the cm urrvstances of evnporatiort^ 
Jod of c h( miCTf* action, and the idhercnce of the soIutTUns 
<n*inges |)ra- to the surfaces of the riictals ctnp)a}cdi in inOst cases, pre*- 
ti"uiy distinct result, or reiKltied the soiiice of the elec- 

ti icily doubtful I sh ill not cuter into any details of >bcae 
piocis^ts, oi attempt to di lu loiichsions fioin rapiicious 
and uiKcrtiin appt ii inces, %\h ch, as we shall immediately 
see, mav be fully deduced fiom clc ii ind distinct ones 

ho ilk'ilinc irul u id submit me < ^ ( ip ible of existing in the 
c1r\ and solid loim, Live bv c outlet with the inetak exr eed- 
ingl} sensible i kctiieities, \vh c h leijinie lor their exhibition 
1h( gold leif electrometer onlj vvi<h the small condensing 
pHtc 

\\ hen oxalic, suecinic, boii/ou, oi boraeic acid, pc^iftctly 
dr} , < itlier ir powder or c i vst ils, w is louehi d upon an ex- 
tended suit 1(0 with a plate of (oppn insulated by a glass 
lnnd]t,th(. copper \\ as found positnc, the leid negitivc In 
fdvoui ibl( wt ither, and when the oloetiomcb r was in per- 
fect c ondition, one c out u t of the met il w is sufficient to pro- 
duce a sensible charge, but seldom more thin five or six 
r( ro(|Uii( <1 (Itheiimtils, zine lud tin fur instance, were 
tried with tiu same effect And the met il received the posi- 
tive ( h no( , ip])irf ntly to tin s imc extent, whether the acid 
W'ls insul ittd ujion gl iss, oi connected with the giound 
lilt solid acid of phosphoiub, which had been btrongly 
Ignited, and most circ fully e\< bided fiom the contact of air, 
rcudeitd the insulated plate of zinc positive b} four eon- 
ts(ts, but alt( i c'xposurc to the atinospheie lor a few nn- 
liutc it vvhollv lost this pow c i 

'NN hen met illu pi itc'i wen m ide to touch dry lime, stron- 
tites, 01 magntsid, the metal btciimt negative, the effect was 
exceedingly disiiutt, x bingle eontn t upon a luge surface 
being sufficient to eoniiiiunH ite a eoublderuble charge For 
these expeiiiiientb the euthb were eaiefully piepared, they 
were in powdei, ind hid been kept iui several days in glass 
bottles before they weie used it is essential to the success of 
the process th it tlu } be ol the tempeiwure of the atmos- 

tohere In some c xperiineiifs winch 1 madt^^ipoii them when 

liter having b(en ignited, they upihiared stionglr 

Vlecfricalf 
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electrical, and rendeicd the conductors brought in contact General pna- 
, . , ^ . ciples of tho 

with them positive f chs.miL'il 

I made sc\tral experiments in a similar manner on the changes pro- 
effects of tlie contact ol potash and soda with*the metals 
Po^sh in no instance affordi das itisfactory result , its pow- 
*erful attraction forwitti pri^ents an obstacle probably un- 
fiiirmouiitable to the success oi iii\ trials made in the fi€t 
atmosphcic Soda, in the oiil\ c isl in which electncity was 
exliibited, affected the metal lu the same as lime, stion« 
tites, and magnesia Upon tins occasion the soda had been 
prepared with great care, exposed in a plalina crucible for 
nearly ap hour in a red he it, and ^uhtied to cool in the ciu»- 
eible inveited o\or irioreiii> when cool it was immediately 
reiiio\od, and the contact made with a plate of zinc the 
expentnent was yierfoimed in the open ur, the weather was 
peeiiliaily drv, the the rinomt ter stood at 28° Fahrenheit, and 
the barometer it 30 i inehes six contacts gave a charge to 
the condensing eh ctiometer in the hist tridl, in the second 
ten weie required to produce a bimilai cflict, and after this, 
though two minutes only had elapsed, no inrther result could 
be obt lined 

In the decomposition of sulphuiic leid b} Voltaic cleetri- 
cit} the sulphur sep nates on the negitive side 1 lu expe- 
riments of \aiious eleetiuiuis prove, that, hy the friction ot 
sulphur and metals, tin sulphur becomes positive and tlir 
metals iiegitiie, the same thing 1 find happens from the 
contact of in unt xeited cake of sulphui a id insulated me- 
tallic plates Ml like has stated an exception to lead, 
as lendeiiiig sulphur lugitivc Us friction Ihe results 
that 1 h ive obtained with lead, in trials very carefully made, 
aie the same as those vMth other imcils^ Sulphur, by be- 


* ir lb a nonconductor, and easily excitod o) slight fnetton^ 

• smill chilly, cs in its temper iturf, Nome caution is r ipiircd in d aMJti, 
conclu ions from the expenments m ^hich it !•» c mployt d Sulphur, 
examined imniLdiately ifte h iving been heated, gi%t a ]»ositivc char^i? 
to conductors, agreeing in this respect with the all aliiip ub tanres, aud 
a slight contact with tii div li \nd i sufticieni to render ii negitivi fn g 
general hkew c in i>erimeiit of contact cue should be taken tint rh- 
metallic plate i«; J ^l fioiti t leciricitt \itli poll hed plalc of copper 
zinc vriil, 1 h; , r/ ccivt. i nega i\e chat^c* Iron) b<.ing laid onH tiGlc of 
Common i^ahoganv 
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benealpHn rubbed or struck neamst new ly ijolished lead, alwa^e 

cjpUsofthe , ^ ^ 11 T fir 11 ^ 1 1 V 

chemical bee irae positive Mr W like pei haps w as misled bv usinjy 

changes pro- tarnisbed lead sulphur^ I hnd, rubbed ai^ainst *litliurge, or 
tncit} surface of which has be^n long^ exposed to a^j*, be-* 

comes nepatue , and this exception beinp remoied, alE;the 
f H ts on the subject are confirm itions of the generol princi- 
ple* 

On the general pnnciplc, oxipen and hidiopen oii:::ht to 
posse's?, with regard to the metal«* respectnelv, the nepitne 
and posilue tnpi<^5' Thi* [ hm been able to pro\e by 
direct expenments of contact, but Ih** uh i is confirnied by 
the ageric}' of their compound'' , tlius I haic foantk tint so- 
lution of snlphincttcd hidro '•cn in vi itei a(*s in th< electii- 
<al opparatus composed of single plates and different strata 
of fliiidf, m the sime manner is alk ihne so’ntions , and that 
solution of oximiiriatic and is more poweifiil in similar ai- 
ranpements than solutions of rriuiiUn. acid o^ a higher de- 
gree of concentiation , and in both these cases, it is impos- 
sible to conceive the combined huh open and o\ipen inactive 
The inference likewise is fullv wairinted b> the c ise of the 
solutions oi alkaline hidropiiiettcd ‘'ulphnrcts, which, con- 
sisting ptincipally of alkali and sulphur together m union 
with water, txhibit thc^ positive eueipy with repaid to the 
metals in a ler^ hiph degree In the stnes of experiments 
oil Voltaic anangementb constructed with "•ingle plates 
above-mentioned, I found the solution^* of liidrogu retted sul- 
phuretb 111 pential much tnoie active than alkaline solu- 
tions, and particulail} active with c opptr, sihei, and lead 
And in an expeiimeiit that I made on a combination ot cop- 
per, non, tnd hidropuretted sulphuret of potash, in IhO'^, 
I found that the positive eueigy of the hulioginetted sul- 

* CoPctii ratcdlbUition of pli s^honcanrl, I find, m, clecompo tcl bv 
Voltaic eltrirKity the phosiihcrj*; combine*' with the negative!) # Icctn 
fied mi tal and form a \ hotphuret , at this h ippetied in the two 
ca i!> ihal 1 triid with plasma and copper From alt analogy it may be 
uifirred, that the electric il energy of thi>> inf^mmable substance with 
f rt^Trd to metal is the same as that ol sulphui^ 1 tried some expeii 
niLUt ot con» ut upon it, but without success low combustion in 

"Mfv iimo phirt it is mr»st like!) wis the cause of thet^ailurc but even 
in t*! Sis not containing free or loos>e y combined o\ .en'J Us evaporation 
w ulJ)^rjuibb interfere X 

ph 'ret 
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phurets With regard to tlie copper wan sufficient to over- Ccueral pnn- 
power that of the iron*, so that the electric itjp did not circu- 
late from the copper to the iron, and from the iron to the chuigK* pro- 
fluid, as 111 common cases, but from the copper to»the hidio- 
gur^ted sulphuret, and from the hidroguretted sulpiiuret to 
%he iron ^ 

All these details afford the strongest contnmitiun of the 
principle It may be consideied almost as a meie an iiige- 
ment of facts, and with some extensions it seems capable of 
being generally applied 

Bodies possessing opposite electiit'al energies with regard 
to one and the same bodv, we might fairly conclude would 
likewise possess them with reg nd to eioli other 1 his I have 
found b} experiment is the case with lirne and oKalic acid 
A dr} piece of lime, made from a very pure compact second- 
ary limestone, and of such a form as to present a laige 
smooth suiface, became pusitnel} elei tiical by repeated con- 
tacts with cr}8tals of oxalic acid and these cr\stals placed 
upon the top of a condensing electiomcter, and repiattdly 
tonched by the lirne, which after em h contact was freed tiom 
its charge, rendcied the gold leaves negatively electrical 
The tendency of the mere contacts of the acid and alkali 
with the metal would be to produce oppoMte c fleets to those 
exhibited, so that their mutual agency must ha\c been \ery 
energetic 

It will not certjinlv be a remote analogy to ronsi Ur the 
other acid and alk il ne substances general l\ , and o igc n and 
hidrogtn as po>‘ce5sing similii eUctiic il relations, and in 
the decompositions and changes piescntcd bv the effects of 
electricity, the dlflcrciit bodies nutui dly posses ed of che- 
mical affinities iip])eir inc ipuble of combining, or of re- 
in lining HI ^combination, wlien filactd in u st itt of electricity 
diHeicnt fioin their natuial order Ihus, as we have seen, 
the acids in the positive part of the circuit separate them- 
selves fiom alkalis, oxigen from huliogcii, and so on , and 
metals on the negative side do not unite to oxigeu, and 
acids do not rem'^'iii union with their oxides, and in this , 
way the attractiye and rejidleut agencies sec m to be com- 
muiiicited froi^ the metallic surface^ throughout thc^ 
pf the me^nstruuni 

VoL XIX,— Jan 1608 E VIII 
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VIII. On the rebUimu between the electrical energies of bo* 
dies, and their chemieal affimties 

Relations be- As the chemical attraction betiveen two bodies seems to 
tncaUncrgies" destroyed by giving one of them an electncal state dif- 
of bodieq and ferent from that which it naturally possesses , that is, bv 
bringing it artificially into a state similar to the other, so it 
may be increased by exalting its natural energy Thus, 
whilst zinc, one of the most oxidable of the metals, is in- 
capable of combining with oxigen when negatively electn- 
fied in the circuit, even by a feeble power , silver, one of 
the least oxidable, easily unites to it when positively elec- 
trified , and the same thing might be said of othel metals 
Amongst the substances that combine chemically, all 
those, the electncal energies of which are well known, ex- 
hibit opposite states , thus, copper and zinc, gold and 
quicksilver, sulphur and the metals, the acid and alkaline 
substances, afford apposite instances, and supposing per- 
fect freedom of motion m their particles or elementary mat- 
ter, they ought, according to the principles laid down, to 
attract each other in consequence of their electrical powers 
In the present state of our knowledge, it would be useless 
to attempt to speculate on the remote cause of the electri- 
cal energy, or the reason why diderent bodies, after being 
brought into contact, should be found differently electrified , 
its relation to chemical affinity is, however, sufficiently evi- 
dent May it not be identical with it, and an essential pro- 
perty of matter ^ 

The coated glass plates of Beccaria strongly adheie to 
each othei when oppositely charged, and retain their charges 
oif being separited This fact affords a distinct analogy to 
thesubiect, different particles in combining must still be 
supposed to pre«>erve their peculiar states of energy 

In the pie^c it carl} stage of the investigation, it would be 
improper to place unbounded confidence in this hypothesis, 
but it seems naturally tp arise from the facts, and to coin- 
cide with the lai^s of affinity, so ably d^eloped by modern 
chemists, and the general application it may be easily 

. V 

Supposing two bodies, the particles of which are in diffe* 

rent 
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tent electrical states, and those states sufhciently txalted to Relations be- 
give them an attractive force superior to thefpower of aggte- 
gation, a combination would take place which would be more < f i odics and 
or less intense according as the energies were iftore or lebs 
per^ctly balanced, and the change ot propeities would be 
eorrespondently propprtional 

Thib would be the simplest case of chemical union But 
different substicnces have different degrees ot the same elec- 
trical energy in relation to the same body thus the different 
acids and alkalis are possessed ot different energies with re- 
gard to the same metal , sulphunc acid, for instance, is more 
powerful with lead than muriatic acid, and solution of pot- 
ash IS more active with tin than solution of soda Such 
bodies likewise may be in the same state or repellent with 
regard to each other, as apparent]} happens in the cases just 
mentioned , or they may be neutral , or they may be m op- 
posite or attracting states, which last seems to be the condi- 
tion of sulphur and alkalis that hate the same kind ot energy 
with regard to metals 

When two bodies repellent of each other act upon the 
same body with different degrees of the same electrical at- 
tracting energy, the combination would be detei mined by 
the degiee, and the substauce possessing the weakest eriei- 
gy would be repelled, and this principle would afford an 
expression of the causes of elective ifhnity, and the decom- 
positions produced in consequence 

Or where the bodies having different degrees of the same 
energy, with regard to the third body, had likewise different 
energies with regard to each other, there might be such a 
balance of attractive ind repellent powerb as to pioduce a 
triple compound, and by the extension of tins leasonnig, 
complicated chemical union maj be easily explained 

Numerical illustrations of these notions might be made 
without difficulty, and the} might be applied to all c ises of 
chemical action , but in the present state of the inquir}, a 
great extension of this hypothetical part of the subject would 
be premature ^ • 

The generabi^a will, however, afford an easy explanatiori 
of the influence of affinity b} the masses of the actipg«m- 
•tances^ as elucidated by the experiments of M Beitholht, 

E 2 for 
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Relations be- for the combined effect of many particles possessing a feeble 

tween the dec- , ^ i i 

trical energies electrical energ;f imy be conceived equal or even superior 

of bodies and to the effect of a few particles possessing a strong electneal 
affinities^ * •• ''*^^* energy and the farts mentioned, page 38, confirm the sup- 
position tor concentrated alkaline livivia resist the tra'^s- 
mission of acids by electricity much mwe powerfully than 
weak ones 

Allowing oorabmatioii to depend upon the balance of the 
natural electrical energies of bod es it is easy to conceive 
that a measure rnu^ he found of the artificial energies, as to 
intensity and quantity produced in the common electiical 
machine, or the Voltaic apparatus, capable of destroying 
this equilihnum , and such a measure would enable us to 
make a scale of electrical powers conespondiiig to degrees 
of affinity 

In the circuit of the Voltaic apparatus, completed by 
metallic wires and water, the strength of the opposite elec- 
tricities diminishes from the points of contact of the wiies 
towards tlie middle point in the water, which is necessarily 
neutral In a body of water of consideiablc length it pro- 
bably would not be difficult to assign the places in which 
the diffeierit neutral compounds yielded to, or lesisted, de- 
composition Sulphate of barytes, in all cases that I tried, 
requiied immediate contact with the wire solution of suK 
phute of potash exhibited no marks of decomposition with 
the power of lOO, when connected in a circuit of water ten 
inches m length, at four inches from the positive point, but 
when placed within two inches, its alkali was slowly repelled 
and its acid attracted ♦ 

Whene\ er 

* In this expemnent, the w'ltcr was contained in a circular glass ba- 
sin twu iiicliis deep, the comniunication was made by pieces of nmian- 
tlius of iboiit the eighth of an inch in breadth The saline solution 
filled a half ounce measure, and the distance between the solution and 
the water, at both points of commiinicaiion, wa» a quarter of an inch 
1 mention these circumstances because the quantity of fluid ami the ex- 
Lt(.iit of surface niateiially influeuce the result in of this kind Wa- 
ter included in |,la s siphons forms a much less peilefct conduciing chain 
ifr 1 when diflusod upon the surface of flhrous iiunconc^ctini, substances 
ot much^maller ^ oil! me than the diameter of the siplioii'* 1 attempted 
to cmplo} sijhonsiii some of mv first expcnocnis, but the very great 

•• iiifi rioru/ 
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'Wheneirer bodies kroupfht b} artificial means into a high Relations be- 
fttate of opposite electncJties are made to listore the equili- tneareuerpM* 
brium, heat and light are the common conseq^uences It is of bodies and 
perhaps an additional drcumstance in favour of the theory 
^to%tate, that heat and light are alwaj^s the result of all in*- 
tense chemical actibii And as m certain forms of thfe 
Voltaic battery, where large quantities of electricity of low 
intensity act, heat is produced without light, so in slow 
combinations there is an incieasc of tempeiature without 
luminous appearance 

i he effect of heafy in producing combination, maybe easily 
expliiintd iccoidiiig to these ideis It not only often gives 
more freedom of motion to the p'irtielcs, but in a number 
of cases it seems to exalt the electrical energies of bodies , 
glass, the to irmalin, sulphur, all afiord familiar instances of 
this lust species of energy 

I heited togethei an insulated plate of copper and a plate 
ot sulphur, and e\arriined their electricities as their temper- 
ature became elevated the'^e eleetncites, scarcely sensible 
at 5()° Fahrenheit to the condensing electrometer, became 
at 100® F'lhrenheit capable of affecting the gold leaves 
without condensation , they increased in a still higher ratio 
as the sulphur approached towurds its point of fusion At 
a little above this point, as is well known from the experi- 
ments of the Dutch chemists, the two substances ra|>idly 
combine, and heat and light are evident 

Simtlir eftects may be conceived to occur in the case of 
Oxigen and bidiogcn, which form water, a body apparently 
neutral in electric il energy to most other substinccs and 
we may reason ibly conclude that there is the same exalta- 
tion of power, in all cases of combustion In gener d, when 
the different energies are strong and in peifect equilibrium, 
the combination ought to be quuk, the heat and light in- 
tense, and the new compound in a neutral state This 
would seem to be the case in the instance just quoted , and 
in the circumstances of the union of the strong alkalis and 
acids But whe/^ one euergj’' is teeble and the other ttrorg,* 

inferiority of tdset a;* compared with that ot auiiaii bus made •meHffto 
gether rcUaquisU ihe, use of them 


all 
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RelMions be- all the effects must be less vivid , and the compound, instead 
tncaUncfgicr neutral, ought to exhibit the excess of the stronger 

of bodies ami energy 

t^ir chemical jg confirmed by all the expenments which I 

have been able to make on the energies of the saline Ci^m- 
pounds with regard to the metals Nitrate and sulphate of 
potash, munate of lime, oximunate of potash, though re- 
peatedly touched upon a large surface by plates of copper 
and zinc, ga\e no electrical charge to them , subcarbonate 
of soda and borax, on the contrary, gave a slight negative 
charge, and alum and superphosphate of lime a feeble posi- 
ti\e charge 

Should this pnncipleon further inquiry be found to apply 
generalh, the degree of the electrical energies of bodies, as- 
certained b} means of sensible instiuments, will afford new 
and useful indications of their composition 

IX On the mode of action on thf pile of Fo/Zo, with expert^ 
mental ehieidatiotis 

Mode of action The great tendency of the attraction of the different che- 

" agents, by the positive and negative surfaces m the 

mcnnl^eTuu Voltaic appaiatiis, seems to be to restoie the electrical equi- 
djtion Jibi mrn In a Voltaic battery, composed of copper, zinc, and 

solution of ninri ite of sod i, 'll! circulation of the electncity 
< eases, the equilibrium is lestored if copper be brought in 
contact with the zinc on both sides and oxigen and acids, 
which are attracted bv the positively electrified zinc, exert 
sixnilur agencies to the copper, but piobably in a slighter de- 
gree, and being capable ot combination with the metal, they 
pioducc a momentary equilibrium only 

The clectiical energies of the metals with regard to each 
other, or the subbUnces dissolved in the water, m the Vol- 
taic and other analogous instruments, seem to be the causes 
that disturb the equilibrium, and the cheniic^ changes the 
causes that tend to restore the equilibrium , and the pheno- 
mena most probably depend on their joint agency 

In the Voltaic pile of zinc, copper, and Aqlution of muriate 
soda, in what has been called its condition of electrical 
^MSion, the c*ommunicatiiig plates of copper and zinc are m 
opposite electncal states And with regard to clectncittes of 
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Hoch very low intensify water is an insulating^ body every 
copper plate consequently produces by inducl;ion an increase w°th 
of positive eleotncity upon the opposite zinc plate* and mental cluci* 
ever} zinc plate an increase of negative electricity on the 
opposite copper plate and the intensity increases with the 
number, and the quasitity widi the extent of the senes 
When a communication is made between the two extreme 
points, the opposite electricities tend to annihilate each 
other, and if the fluid medium could be a substance inca- 
pable of decomposition, the equilibrium, theie is every rea- 
son to believe, would be restored, and the motion of the 
electncit^ cease But solution of munate of soda being 
composed of two series of elements possessing opposite elec* 
tncal energies, the oxigen and the acid are attracted by the 
zinc, and the hidrogen and the alkali by the copper The 
balance of power is momentary only , for solution of ziiic 
formed, and the hidrogen disengaged The negative energy 
of the copper and the positive energy of the zinc are conse- 
quently again exerted, enfeebled only by the opposing 
energy of the soda in contact with the copper, and the pro- 
cess of electromotion continues, as long as the chemical 
changes are capable of being earned on. 

This theory in some measure reconciles the hypothetical 
principles of the action of the pile adopted by its illustrious 
inventor, with the opinions concerning the chemical origin of 
Galvanism, supported by the greater number of the Bntish 
philosophers, and it is conhrmed aud strengthened by many 
foots and experiments 

Thus the Voltaic pile of 20 pairs of plates of copper and 
zinc exhibits no permatient electromotive power when the 
connecting fluid is water free from air*, for this substance 
does not readily undergo chemical change, and the equili- 
bnum seems to be capable of being [permanently restored 
through it Concentrated salphuric acid, which is a much 
more perfect conductor, is equally ineflicieDt, for it has little 
action upon zinc, and is itself decomposed only by a very 
strong power Piles, containing as their fluid element ei*« 

* The expennients proving this fact, and the other analogous facts 
this page, may be seen detailed m Nicholson’s Journal, 4to,«VonV, 
p 036 andOSA, aadfhtl Mag Vol X, p 4U 

ther 
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Mode of action ther pure water or sulphuric acid, ijrill undoubtedly give 
wltfioxiin- ** single shocks, d id this effect is connected with the restora- 
mental elucl tion of the equihbnum disturbed by the energies of the 
dations metals , but when their extreme plates are connected there 
IS no exhibition, as in usual cases of electromotion Water 
containing loosch combined oxigen ft more efficient than 
water tontaiinng common air, as it enables oxide of zinc to 
be formed more rapidh, and in larger quantities Neutro- 
saline solutions, which arc at first very active, lose their 
energy in proportion as their acid arianges itself on the side 
of the zinc, and their alkali on that of the copper , and I 
have found the pouers of a combination, nearly clestroved 
from this cause, very much revived, merely by agitating the 
fluids in the cells and mixing their parts together Diluted 
acids, which are themselves easily decomposed, or which 
assist the decomposition of water, are above all other sul>- 
stances powerful , for the} dissolve the zinc, and furnish only 
a gaseous product to the negative surface, which is imme- 
di ilcly disengaged 

There are other experiments connected with very stnking 
results, which offer additional reasons for supposing the de- 
composition of the chemical menstrua essential to the con- 
tinued electromoliort the pile 

As when an clectncal discharge is produced by means of 
small mt^alhc •‘iirtaces iii the Voltaic battery, (the opposite 
states Vicing exalted) stnstbli* bent is the consequence, it oc- 
euiredto me, that if the decomposition of the chemical 
igtnts w IS essential to tlie balance of the opposed electrici- 
ties, the effect, in a snlme solution^ of this decomposition, 
and of the transfer of the alkali to the negative side, and of 
the acid to the poiitrve side, ought, under favourable cir- 
cumstances, to be Connected with an increase of tempera-^ 
tine 

I plaf ed the gold cones, whlbh ha\e been so often men-^ 
ttaneif, iii the ciiLuit of the battery with the power of 100, 
I filled them with distilled water, and connected them by a 
' pie< e of moistened asbestos, about an inch in length and ^ 
«^f an inch diameter , 1 provided a small air theimometer 
of being immersed in the gold cones, expecting (if 
ax)} ) only a very slight change of temperature, I introduced 
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a drop of ^solution of as ulphite of potash Into the posttive Modeofactwa 
■ I • ■ I j on VolOL'8DiJe« 

cone the decoipposition inbtantiy began potash passed expen- * 

rapidly over into the negative cone, heat was ifp mediately oluci 

sensible, and in less than two minutes the water was in a 

jtaft of ebullition 

i tiled the same thing with the solution of nitrate of ammo- 
nia, and in this instance the heat rose to such an intensity as 
to evaporate all the water in three or four minutes, with a 
kind of explosive noise, and uc ia&t actual inflammation took 
place, with the decomposition and dissipation of the greatest 
part of the salt* 

That tAc increase of the conducting power of the water by < 

the drop of saline solution had little or nothing to do with the 
edect, IS evident from thi:» circumstance I intioduced a 
quantity of strong liMvium of potash into the conts, and like* 
wise conccntiated sulphuric acid, separately, winch are better 
conductors than solutions of the neutral salts, but there was 
very littic sensible effect 

The same principles will apply to all the varieties of the 
electrical apparatus, whether containing double or single 
plates , and if the ideas developed in the preceding sections be 
correct, one prApert} operating under ditlcrent modifications 
IS the uni vers il cause of their activity 


X On some general Illustrations and Applications of the fortr 
going facts and Principles, and Conclusion 

The general ideas advanced in the preceding pages arc Central ill 
cvideiitly directly in contradiction to the opinion advanced by 
1 abroni, and which, in the earlv stage of the investigation, 
appealed extremely probable, namely, that chemical changes 
aie the primary causes of the phenomena of Galvanism 

Before the experiments of M Volta on the electricity ex- 
cited by the mere contact of metals were published, I had to 
a certain extent adopted this opinion, but the new facts ini- 

* In tins process ammonu wa» rajjidh given off from the surface of tlie 
negative cone, and nitrous acid from that of the positive cone, and a wh^ e 
vapour was produced by their combiuaiion in the atmosphere alfove the 
apparatus 


mediately 
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Gaietfti tlHis* mcdmtoly proved » that another power must necessarily be 
ippUcathins. concerned , for it was not possible to refer the electricity 
exhibited Jpy the opposition of metallic surfaces to any cbe* 
mical alterations, particularly as the effect is more distinct in 
a dry atmosphere, in which even ihe most oxidable metaB do 
not change, than iii a moist one, in which many metals un- 
dergo chemical akeratioii 

(Other facts likewise soon occurred demonstrative of the 
same thing In the Voltaic combination of diluted nitrous 
aad, zinc, and copper, as is well known, the side of the zinc 
exposed to the acid is positive But in combinations of iSinc, 
^ater, and diluted mine acid, the '>urrace exposed tA the acid 
IS negative, though if the chvmcal action of the acid on the 
fine had been the cause of the effect, it ought to be the same 
lu both cases 

In mere cases of chemical change likewise electricity is 
never exhibited Iron bumt in oxigen gas, properly con- 
nected with a condensing electrometer, gives no charge to U 
during the process Nitre and charcoal deflagrated m com- 
munication with the same instrument do not by thi^ir agencies 
lu the slightest degree affect the gold leaves Solid purp 
potash and sulphuric acid made to combine in an insulated 
platina crucible pioducc no electrical appearances A solid 
amalgam of bismuth and a solid amalgam of lead become 
fluid when mixed together the experiment, 1 find, is con- 
nected with a diminution of tempeiature, but with no exhi- 
bition ot electrical effects A thin plate of zinc, after being 
placed upon a suHace of mercury, and separated by an insu- 
lating body, is found positive, the mercui) is negative the 
effects are exalted by heating the metals, but let them be kept 
in contact sufficiently long to atnaigainate, and the compound 
gives no signs of electricity 1 could mention a great number 
of other instances of pare chemical action in which 1 have used 
all the means in my power to ascertain the fact, and the 
result has been constantly the same In cases of effervescence, 
' indeed, particularly when accompanied by much heat, the 
'Vnetallic vessels employed become negative, but this is a phe- 
U^eAon connected with tiapnraflvit^ iht change of state oi a 

body 
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body independent of cbemical change, and is to be referred to General lUua- 

1 XT * trations and 

a different law* aRpUatlon^ 

1 mentioned the glass plates of Beccaria as ^(fording a 
parallel to the case of combination m consequence of the 
diifdkcnt electrical states of bodies In Guyton de Morveau s 
experiments on cohesion, the different metals are said to have 
adhered to mercury with a force proportional to their che- 
mical aihnitics. But the other metals have different electrical 
energies, oi diflerent degrees of the same electrical energy 
with icgard to this body, and in all cases of contact of racr* 
cury with anothei inctal, upon a large surface, they ought to 
adhere in* consequence of the difference of their electrical 
states, and that with a force propoitional to the exaltation of 
dioae states Iron, which J\I Guyton found slightly adhesive, 

I find exhibits little positive electricity aftei being laid upon 
a surface of metcuiy, and then separated Tin, zinc, an^d 
copper, which adhere much tnoie stiongly, communicate 
higher charges to the condensing clcctromctei 1 have had 
no instillment sufficiently exact to measure the differences 
but It would seom, th it the adhesion from the difference of 
electrical states must have operated in these cxperimentsf, 
which being propoition il to the electrical energies aie, on the 

* The chnig the capacities of bodies m consequence of the alter 
atioii in their volumes, or uatts of existence by heat, is a continually 
operating source of e1ectTii.dl effects i and as 1 have hinted, page 47, it 
often uiterferes y - ith the results of expenmoiUb on the ekctricol energies 
of bodies as exhibited by contact It is likewise probably one of the 
sources of the capricious re ults of experiinent» of friction, m which the 
same bod} , according as its tc tture is altered, or itb teinperiturc changed, 
assunie*s different states with regard to another body Fiiction may be 
considered as a succession of contacts, ind the natural energies of bodies 
would probably be accurately exhibited by it, if the unequal excitation of 
heat or its unequal communication to the different surfaces did not mter* 
fere b} altering unequally the r electrical capacities Of the elements of 
flint glass, sii X is blight ly negative with regard to the metals, the soda u 
po itive, and in contacts of glass vi ith metaU I find ii exhibits the excesb 
-of the energy oi the alkali the case, as is well known, is the same m 
friction, the amalgam of the common machine is essentuii to its powerful 
excitation 

f Amalgamation undoubtedly must have interfered, hut the genera/ 

'esult seems to have been distinct 


hj-po*hc3h, 
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^rtlwKVnd* ^^P^t^^**** bef<)^-c stated, propoitiomT to the chemical afiiin-* 
i^pliitttioiis tJC** How fcir cohesion in gent Fell m ly be influenced or oc^ 
casioncd hy this effect of the difference of the clectncdl ener- 
gies of bodies IS d curious question for invest^ ition 

M iTiy applications ol the gMicril t ict> and principled W 
the pioccsaCs of chemistry, both in ait ind in nature, will 
readily suggest the insclvi a to the philosophitdl inquirer 
They oftei very tasy im lliods ol stpii itiiig jcid ind a'ka* 
line matter, when they c' ist in toinhinalion, cither together 
or stpai itcly, in minerals, and the electrical pt>wersot de- 
composition indy be easily employed in diunial and \cgi table 
anal} sis * 

A puce of muscular fibre, of two inchts long and half an 
inch in di imctei, after being cltcfiilicd by the power ol 150 
fo’' fi\e ill}**, became poifcctly diy ind hard, and left on m- 
cineiation no salmc inatlei IVitisb, soda, ammonia, lime, 
and c)\idc ot iron wire evolved from it on the lugatnc side, 
niid the ihn e common mineial acids and the phosphoiic acid 
MCit giMiiout on the positive side 

A lauiel leaf, tiealed in the ‘•ime m inner, appeared as if it 
hul bieii exposed to i licit of 500® oi 600° 1 ihrenheit, and 
was blown ind paiebcd Gieen colounng matiei, with resin, 
Aik ill, undliiiK, ippe lud in the ne«^alive \csscl ind the 
positiM sessel contained a clt ir fluid, winch had the smell of 
peicli blossoms, and uliieii, w I ku neutjaliacd by potash, 
gave 1 blue gieen piecipitite to solution of sulphate of iion^ 
so th U it eonf lined \cget ible prus ic acid 

A small plant eif mint, iii i stite of bialtby segelition, was 
m ide the medium of connection in the bitteiy,its extremities 
being in contact with pure w itei , the procevs w is earned on 
for 10 minutes potish ind lime weie louiid in the negatively 
clectiifud w Iter, and ic id mxtlcr in the positively electrified 
water, which occasioned apiecip tate in solutions of muriate 
of bar}tes, nitrate of mIvc i, and mun ite of him This pHiit 
ncoveied utter the process but i similai one, that had been 
clcetnfied toi four houis with like n suits, faded and died* 

Ihe 

« 

1 

• Seeds, I find, when placed in pure w \»er m the positive part of the 
Oircuit, gcrniinat* much more r\pKil> tluii under conunoii circumstances , 

hut 
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'niic facts show, til'll tbc electric'll powers of decomposition 
act even upon living vegetable inattir, and there are &ome ap^icauotii 
phenomena which seem to provt, that they opeidte likewise 
upon living animdl systems Whtn the hngtis, afttr Iraving 
been- carefully washed with pure watci, no brought in con- 
tact with tills diiid in the positive pirt ot the ciiciiit, icid 
matter is rnpidly developed, having tht eh iiactcis ol i mi\- 
ture of muii Ltic, phosphoric, and sulpliuiic acids and if i% 
siinilai Ill'll be made in the nog itivc part, ii\ed alkaline mat- 
ter IS a» qiiickU' exhibited 

Ihe acid and alkaline tistcs pioduccd upon the tongue, m 
Galvanic v-xptii mints seem to depend upon the dccompo* 
sition of tbc silinc matter contained in the living am mil sub- 
stance, and perhaps in the siliva 

As acid and alkaline substances aic capable of bemg sepa- 
rated from their combinations in living systems by clcctiical 
powers, there is cvciy nason lo believe, that by eonverse 
methods they ni ly be likewise introduced into the animal 
economy, ui made to passthrough the anim il orgins and 
the same thing may be supposed ot me illic oxides, and 
these ideas ought to lead to some new iiivestigationa in medi- 
cine and physiology 

It is not iinpiobablc, that the electrical decomposition of the 
neutral s'lhs in different cases may admit of economical uses. 

Well burned chaicoal and plumbago, oi cbarcoil ind iron, 
might be in idc the exciting powers, ind such in ii rangeinenr, 
it erected upon an extensive scale, neutrosilinc inattir being 
employed in eveiy senes, would, iheie is eveiy reason to re- 
lieve, produce laige quantities ol acidadiul alkalies with vciy 
little trouble oi expense 

Ammonia, and icids capable of decomposition, undergo 
chcmiedl ch inge in the Voltaic CJicuit only whe n they iie ju 
very conceiUiattd solution, iiid in other cases an nii n ly cai 
tried to then pirticular points of ust lins fici may nuliico 

but m the negitive part of ihe circuit they do not germinate at all 
Without supposing ail} pecuhir trtuetb from the different Uectricitie , 
which however may operate, the phenomenon may be accounted p rfroiri 
the saturation of the water near the positive metallic surface with q igen, 
and of that near the neg itive surface with hidro^cn 

M5 
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hope, that the new mode of analysis may lead us to the 
applicaiionsi discovery of t^e trn^ elements of bodies, if the materials 
acted on be employid in a ccrtdiii state of concentration, and 
the electricity be sudiciently exalted Fur it chcinicdl union 
be of the nature which I have ventured to suppose, ho\vevcr 
strong the natural ekctncal energies off tfie Sleineuts of bodii^ 
Inay be, yet there is cveiy probability of a liinil to their 
strength whereas the pov\prs of oui aitihcial instiuments 
seem capable of indefinite increase 

Alterations of ehctiical (quilioimm arc continually taking 
place in nature, and il is probable that this influence, in its 
faculties of decomposition and tian^fcn iicc, cons](|crably in** 
lerferes with the chcniicil ilteratioiis occuiiing in diflerent 
parts of our system 

The elcctiical appt inntcs which precede earthquakes and 
volcanic eruptions, and which hive been disci i bed by the 
grciltr niimbei of obnivcis ot these avifui events, admit of 
■very easy explanation on the piinciplcs ih it have been stated 
Beside the cases of suddi n and vioh nt changi, tin it must 
be constant ind ti iii({uil aliei itions, in which electricity is 
conctined, pi od need in v iiious parts of the interior strata of 
our globe 

^here pontons stiata iiid strati of coal-blendt occur, 
■where the pure me tills oi the sulpburtts arc found in contact 
with each other, oi any conducting substances, and where 
diflerent stiata contain diflere nt salim iiuuslru a, electricity 
must be continually manifested, and it is very piobable, that 
many mineral loimatiuns have been materially influenced, or 
even occasioned by its ugencies 

In an cNpciiineiit that I made of electrifying a mixed solu- 
tion of munates of iron, of copper, of tin, and of cobalt, in a 
positive vessel, distilled water being in a negative vessel, all 
the four oxides passed along the asbestus, and into the nega- 
nve tube, and a yellow metallic crust formed on the wire, 
end the oxides ai ringed themselves in a mixed state round 
^ the base of if 

Tn another experiment, in which carbonate of copper was 
diffused through watei in a state of minute division, and a 
negative wiu placed in a small pciiurated tube of zeolite in 

the 
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the water, croen crystals collected round the cube, the parti* General illui. 
cles not being capable of penetrating it I appllcauon^ 

By a multiplication of such instances the electrical power 
of lianbference may be easily conceived to apply Jo the e\» 
planation of some of the principal and most m^steiious facts 
lU geology ^ 

And by imagiiung a scale of feeble powers it would be easy | 

to account for the association of the insolublL metallic and 
earthy compounds containing acids 

Natuiai electricity has hitherto been little investigated, c\« 
cept yi the case of its evident and powerful concentration in 
the atmosphere 

Its siov^ and silent operations m every part of the surface 
will piobably be found more immediately and importantly 
connected' with the order and economy of nature , and inves- 
tigations on this subject can haidly fail to enlighten oui 
philosophical systems of the Larth, and may possibly place 
new powers within our reach. 

Explanation of the Figuies 

p] I Fig 1, Represents the agate cups, mentioned Vol, 

XVlll, p 323 

Fig 2, Represents the gold cones, page 325. 

Fig 3, Represents the glass tubes, and their attached 
apparatus, page 337 

Fig 4, Represents the two glass tubes, with the interme- 
diate vessel, pag^^34 

In all the figures A B denote the wires, rendeied one posi- 
tively, the other negativel) electrical, and C the connecting 
pieces of moistened amianthus 


XIII 

on the Analysis of the Sweat, the Acid it contains, and 
^ the Acids of the Urine and Milk, read to the National /it- 
Jlitute by Mr Then ird* 

F we examine the principal fluids of the animal econom} , Ammal flauU 
^ we hod, that some are alkaline, and the others acid To the 

* Annales de Chimie, vol LIX, p 262, Sept 1806 

lir‘'t 
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first class belong the blood and bile to the second, the 
urine, milk, uni sweat 

Hence anse naturally two questions, what are the alkalis, 
and what are the acids, proper to these fluids ^ The first has 
alkaU****^ already been soUed, as the i esearches of Cadet and De^eux 
have proved, that wt never m et with any alkali but soda i#i 
animal substances 1 he solution of the second however is 
blit little advanced even the data, that might lead to it, are 
for the most part inaccurate and many of the results relat- 
ing to some of these parts ire too dencient in pi oof, to be 
placed in the rank of demonstrated truths Ihis s the 
question therefore, thit will foini tin subject of the present 
^ memoir, and, that I mav tu it it in a manner B&itablc to 
the object 1 have in view, I shall hifl pieseiif as full m ana- 
l}sis of the sweat, is we have of uiiiie and of milk 

i 

Part I ()/ the Sweat 


$iweat The sweat is a fluid separated fiom the blood in the skin 

by exhalant vessels, with which itstcvtuie is trivcrsed or 
filled It is more or kss copioii'> in difleicnt individuals 
and Its quantiU is ]Mi<cptibl\ in the inveise latio of that of 
the unne All other ciu nnistances being similar, much 
more is produced during digestion than during repose Tlie 
maximnin of its pioduction appc: irs to be twentv-six grains 


Thi of an 
adult from 

1J20 gis near , , , , 

2 lbs avoird , and two thirds in a minute, the m nmiiiiu nine giains, troy 

to J8400, near weight It is much iiilerior however tu the pulmonarv traii- 
lbs ptrday ” • 

1 hat froixT tlie there is liktuisc a gre it^dUkrciu c between 

lun^s still 
njon 


The fir ta sc 
ciction 


Its qualities 


their natiirt uiid mannei oi formition llie one is the pio- 
duct of a particular secretion, siiinlai lu some sort to that 
of the urine tlie otlicr, compost d of i great deil of water 
and carbonic acid, is the product of i combustion gradually 
effected by the itmosphc iic an 

1 he su eat, iii i he iltliy state, v t r> />ensib]\ rt ddci o mus, 
papiror infusion In certain diseases, md pai*ticu laAj ^^7 
putiid fcveis. It is alkaline }et its taste is alwa}s rather sa- 
line, and simifai to that of **ult, thin acid Though coloui- 
Icss, it stums linen Its smell is peculiar, and insupportable 
when It is concentrated, which is the c ise in particular during 
distill iiion Hut befoie J speak of the trials to which I sub- 
jeetej it, and for which 1 liad occasiuu for a great qu uititv. 
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1 ou^ht tb mention the method I adopted for procunog 
It * 

I ipplicd to person** who iie in the bnbit of wearing flan- How obiamM 
nel naistcoJts next tin skm To avoid e\ery Source Qf 
errqjir, tlit waistcoits, before they were put on, were first 
tabbed with soap, than nnsul in a stream of watei, and af- 
terward in diluted muriatn leid several times, and lastly ^ 

tlie\ weie iininer^t J and wrung out of a large tub of water 
llie persons who were jo obi ging as to submit to the expe- 
ninnit, went into the bath befoi*e they btgaii it, and were 
pat <|ilirl\ careful to rub f\or} part ol the bod;^ wtll The 
Sswt it that wis colh cted umntciruptedU in the fl innel diir- 
in tin coiir t of tc n dn I separated b\ mi ms of hot dis- 
tilled wMtj^ , ind this 1 boiled down to the eoiisistcnre of i Disnllub 
snup in i jttortjtotlu neck of which a reeeiver was adapted 
The proliictof this distillation emitted i nmseous smell, 
winch diiniriTsht d as the liquor cooh d It c nised no iltc ration 
in sirup of Molets, but it eiulcntlv reddi ned inlusioii of lit- 
mus Left for soin( time exposed to the air, it u tamed the 
transp irenc\ it bad at first, and nndrrwent no lennikible 
change, unless with respect to its ‘^niell, which entirely 
Vaniflied in a clo'-e vessel piobabU it would li ue pntiihed, 
like the piodurt of the distillation of dl otbei iii ni d fluids 

The residuum wis not \er\ copious, and eucUntl\ \oid of R'aduun, 
smell , though prett} ‘^t^ongly icid, the igreeablc t iste of 
sica salt predoiimiated in it, \et with this t iste something 
aertd and pungeijj^as perceptible, it was l^htl\ delnpip - 
cent, lequirmg some da} s to resolve into i liquid , and it was 
conipletil} soluble in w iter Liinc, bai^tes, ammonia, the 
acidulous oxalate of potash, the c'nrbon itcs of potish and 
soda, most acids, and acetate of lead gi\e no precipitite 
with this solution, and disengaged nothing fiom it Nut- 
g dU^^^sCMsioned a slight precipitate iii it, but the nitiate of 

/ rendered it lery turbid 

^ Calcined by itself it was decomposed, emitting vapouis Calcmid 
that hid nothing of the fetid smell of animal matter, and 
was coi verted into a black substance tl at was composed ^ 
simply of a great deal of common salt, charcoal, and scarcely 
peiceptible quantities ot lime ind oxide of iron 

1* inally, when subjected to caliMnation niter the acid has Calcined a'’ter 
VoL XXIX.— Jan 180e I been • 
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SAturationvith 

potafth 


Contains com 
nn)n salt, very 
little phoq. 
ph ite of lime, 
oxvlfof iron,i$: 
anmul mattei, 
and an ji id 

Tills prob ibiy 
the aectou:> 


Yet It might be 
a new acid 


Positive proof 
to bi bought 
where praeti 
rablc 


1 h^ acid ub 


Jr pro) rtie'> 


L been saturated with potash, this base was obtained in the 
state of curboi ate, be^^ide the precedfng matters, in the black 
substance retuaitiing 

Uhese tiiaU already convinced me, that sweat contains 
muriate of soda, traces of phosphate of lime and oxide of 
iron, \er> Iittie animal mutter, no sulphate, no soluble phes- 
‘ phatc, and in addition an acid, the natuie oi whuh I alieady 
suspected 

In fact tins acid, combined with a base, giving rise to a 
carbon ite by its calcination, must belong to the \ei,etable or 
uiiiinal kingdom , and as besides it was volatile, and brined 
soluble salts with the diflcient sahhable bases, it became 
very probable that it was the acetous acid 

I f <l by tins reasoning to suppose the existence of acetous 
'Kid in sweat, 1 still required possitive experimiiits, to con- 
vince myself of it for though the propeities I fiave menti- 
oned belong only to the acetous, of all the known acids, yet 
they might equally belong to an unknown acid Thus a/ote 
IS far from being sufficiently chaiacterised by the properties 
With winch wc usually content ourselves as denoting its pre- 
sente, namely, its being without smell, without colour, and 
without at tion on blue colouis or solution of lime, all nega- 
tnc properties, and iar fiom being as charactenstic as those, 
winch, being founded on combinations, may be termed posi- 
tne F iithcr, to gne certainty, there must be a combina- 
tion of these positive properties, unless some one, which hap- 
pens m cerlatii instances, be so decr^nc, Ub to suffice pi 
itself ' 

i hus, though every thing apparently tended to show me, 
til it the icid of swcit vva» the acetous, it was neeeffary for 
me to ubtiin it stp irate, and combine it with difleient sub- 
stances, before 1 would pionoiince definitively on its niture. 
This 1 effected eisilv, by distilling with another * ^he re- 
Mdiiiiin, which 1 cc rtain i|uantity of sweat collected in 
PC I waistcoat slightly alkaline afforded by evaporation In 
tips distillation 1 prefeiied the phosphoric acid , on one hand, 
beeunse it is fixed , and on the otlierr because as it is very difi- 
c lilt to decompose, it ac Is less on organic matters fhan many 
other? I fuither took every precaution, to condense the 
pi odiiet oi de^tillatiun iii the receiver 1 Ills product strongly 

• reddened 
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reddttied infusion of htmus its taste Was that bf a weak 
acid its smell that oi vmtg;ar combined^ with potash it 
foiiiied a salt, which b} evaporation was reduced to littld 
j»hiiiiii|^ scales, micaceous as it weie, acrid, and very deh- 
' qiKiicent on the addition of sulphuric or phosphoric acid 
ttlib salt evolved a strcuig smell of acetic icid; and, poured 
into i solution of nitrate ut mercury, it precipitated cr} stal- 
hne scales, similai to accetite of mercur} 

This acid thereioie was the acetous, and consequently hii- This acid the 
man sweat is formed of i j;reit deal of water* free acetous 
acid, I muriate ot soda, an itom of phosphate of lime and 
oxide of ii^on and an in ippieciublequantit\ oi animal matter, The ammil 
which approaches much iieaiei to gelatine than to any other 
substancil 

Part If Of the acids of urine 

These acids are, 1st, the unc acid, which trequentlv gues ITnne contami 
rise td the stone in the bladder 2dly, the benzoic acid, which 
exists verv i ireiy m that of adults or old persons, and is be azoic, and a 
more frequent in that of infants 3dl) , we arc obliged to ad- 
nut another acid, since the urine strongly and constantly 
reddens tinctuie of litmus, an action which cannot be 
ascribed either to the uric acid, that docs not alter its colour, 
oi to the benzoic acid, that is iound in the urine only un* 
der certain ciicumstances, which are not }ct well known. 

What IS this new acid ^ 1 his is the second question that I what is this 
shall attempt todjy||vfkss At present it is generally supposed *cLd ’ 
to be the phospffbric acid This opinion is grounded on the Supposed to be 
presence of a pretty large quantity of phosphate of lime in pho5»pboric 
uiiiie, which, being itself insoluble when neutral, becomes 
\ery soluble and even deliquescent, when it is with an excess 
of acid and at the same time it is strengthened by the coiw 
sideratiuti^that beside the phosphates of hmc, soda, ammo- 
, and magnesia, w c iiiid nothing m uniie but the sulphates 
of potash and soda, and muriates of soda and ammonia^ 
neither oi which salts is decomposed by the acidulous phos- 
phate of lime their acids therefore, that is the sulphuno 
and muiiatic, cannot exist in the uiine, since, at id well 
known, tliey would convert the phosphate of lime into aci^ 
dulous phosphate oi lime If then the phosphoric Md be 
• :2 not 
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T l) 1 '^ prob ibl) 
A m lake 


In the living 
bnclyr ( Ik mu il 
utioii iiM) hi 
r< tiaiiicd 


not thr soUt lit of the pho'^phute of Inni in unm, it must 
uti(lnul>if:(H\ bouie other wedk ucirh ttod piohahiy an acid 
ot tiie natuie oi tlx \ table dud aumial Kids 

Nothiiijr Ml ia< t proMS, that this is not the tate I will 
viulurf to 1} fiithei, that this hypothesis ippt irs ti* me 
lurjit L(inii*isibl( ill •i;#* je iorniM foi, to idtiiit <1 t acidfS- 
]ous phosphate ol limi in urnic, we inu-^t suppose ^ th it a 
poitioii ot OIK ol the phosphates ot tlie blood i'*decompObC d 
in the when it rtathts tliem that the pliobphoric 

and IS tict, or at leist constitutes an acidulous phosphate 
with tiu phosfih ite of lime, though ])iesent with the s<ala ot 
IIk hlood, iiid with the b isi ot the pi o^phatr dccomiosid, 
botli o( uliK h ipprar not to nitn iiito aii\ iitwr combi nation 
at til time, ind which iie t ikcn up withtiic iisiilCaiim ot tlie 
s< CM turn h\ llu vLiious system, to hi letuiiied luto the eir* 
f ul ition 

It IS Iriit it ma\ la said, th^t bodies under the luBuencc 
of lile act in i dilfi vi iil ni inn< i liom w hat thc} do when de- 
privi d of it , ind ih it conseijm ntly detoinpositions may take 
pi ie< m the am in il econoin> coiiti iry to all that w^ aie ac- 
qiiamtnl with Tut, hcsidi th it tin answer, thou £;h a( cu** 
lalt, pioies litfh 111 litoui of the case in question^ it inav 
be ciiiplojed lu 1 1 ntaui dt ^ric to rt toil the ai^guinent, as 
thus wt hm no ivuwtd inslanci ot salts beui^ derom- 
postd 111 tin aiiinnl noriomy *^o that then alkali ind acid ie« 
111 nil piesi lit to^( tht r without com failing, while on the other 
hand it is di nionstiateil, th it aiiim il siu * inef s paitieiilai ly 
tl osi th it exist 111 th( hlood, as the lihiine n\id ilhumcn, ue 
tiansfornied into some otKtr in pissmj^ through tins oi th it 
oi^an tlius in tin nnmniary {]rlands tfu \ an i oiucrted into 
en^ ir of milk, ind the cisious, butyiiceoiis, and txtra<- 
ti\e matters, and in the kidiu\s they torin urie, uric acid, 
and sonictiincs lienzoic u id it thc\ con I'ilATiyform 

one of these aiidb, and sometimes thi other likewise, 
possible the> m i> form a third, which combines with the 
phosph ite ot lime, md holds it in solution Such were the 
n flections th it havi led me to c\ immc tin acid of urine, 
and I sh ill proceed tortlite the e\peiirriciits, that I have 
in uh to discovLi its M itnre 

After eiripluytd stveial mfiins, wlncii I shall pis» 

• OVLl, 
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o\er ns ihe^ >\eu withoiiit suci iS8, nt k nst , I r\npo- Vw^n ev^^on- 

rnted almost to dn nes**, ui \ watti-Imt' , tli it I mmlit not d< . * ^ ntmuci 

compnsLtliL uiec, iboiit t\vt.nt\ iioarts ot iicsh uiuil 1 he 
esMliium pown tally reddtMicd iittu*Hion ot htiuus lud I 
tif*ifbd It cold it sticral liiiits, with i g^cit deil of ahohul 
af ot stnn^th • ^ 

I t us dusolvtd tbt j]^rta1e] pnrt of the icid hut f could Thisst nrltet 
not ( fttrt its (ornplitc bolutioii, whattiei ijiiintit^ v»t ulcoliol 
I em,)lo\td and even l)\ the u'^si^taiKC ot a •^ni ill dtgiit ot 
bent I II ivni‘^ mixed all the hquois 1 com cutr lUd them by 
C\ ipoVitioa it i low tt rnpei itinc 1 tlicn CAaiimud tlu mat- Lxaminut 
tei, vxhicl^l I id itrt^bii reduetd lousiiupi coiibigteiui 1 ir^t 
I dilute d u poit on with v\ itci, iiul idtic I to it Imu-w iti i md 
immoiiia I iNo ])ietipuite took plici, oi ut least it was so 
8ljt,ht, tha\ It (*id not appeal till Ioul, dlertlu mixtuic wi 
made 4riotiiei poition 1 lahined 1 Ik; n bidiiiim w is not 
only not lud ‘mt, e\ui tieitid with w itei, the caleaieous 
suits and lime-wat r, a IdtJ to the solution, ^i\e no meliia- 
tion of an itoiu oi phosphate 1 h it which w is not dissolii I, 
md which contuned i e,iLit ek il ot cod when coiiipltlcly 
me iiiei itc d, Tticu l\ ieftaiew ti lei oi ])hosp!iate oi hint 

lienee t dumld stem, th it nune eoht un^, In side the uric b d ha t 
ic id a icui \ itli itleist a biniiv rieiieil I stionj^lv sus- 
peeted til a it 1 is the acetous, hec uist 1 h ul iln idv lound 
this nc i ‘ 111 oMu i iiiim il fluids, it cm ts lu dmc»-^l ill v< 1 1 - 
and itisfuimed ui iluiost dl the dec oinpositioi's th it 
*■>1^ ini/c d Ijodicj Nflclt r«j;o In eon etpn n c into the poition Ha \ tes aild d, 
1 li id left coiit niiiin^ the u <l I poui t d b ii \ ti pir II iv- 
in<; then c \ ipor itcd the mixtiiic to di\ ness, sMll with t fitiilh 
lieit, I tu ited itaiush \ itli ilcohol, whieli ili i)l\cd thi 
whole c c<pt i mHowisIi I owdci th it u is trm icititi oi 
bill tc^ 1 luis tiom till (\i»tuiiieil wc m ly infer, that <cctite 

thrir i> u?TVms aeid III iiiine , though it dues not ]jiovf , that ' ^ 
ihcii IS no liho phorn aeid, -.inf»< in me c v luoi ili d l> i watei- 
bidh, uid tu ited w th a ^re it (h tl of ileohol, alwi^s leives 
a slii^htls icid lesiduum, ii i this acid, il m i} be siid, lathe 
phosphoi^io ^ 

To demonstiatc , tli it thi. uul i not u all the phospho- ^ik ni,,f to 
nr, 1 could not line rtcouise to c ilein iticai , toi tln^ resi- p» that it 
duimi contaiiun pUosphiti of aramoma, could not hive‘^“^‘''“ 

• inhd • 
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to \ield phosphoric acid I }va8 under the necessity 
therefore of adopting the s}nthetirdl method Accordins^ly 
after havings saturated by means of potash the extrart of 
some urine, that I had evaporated to dryness with the pre« 
cautions already dcsciibed, I poured in a littli \ine^ir, 
treated it with alcohol, and obtained the same results as i 
ln\e already related, that is to say, the poitioU) tint was 
notdissol\(d after repeated allusions of alcohol, was acid 
This ]>roof, I am aw ire, may still be questioned for, if the 
phosphoric acid existed in the urine, it would be p'lrtly re- 
tained by the salts present m it, in the same m iniitr i *> the 
acetous, niid uoiild become insoluble in alcohol iiut if it 
be consideicd, that the existence of the acetous icid in 
urine ifipcars cei tain*, that nothing demonstrate*^ the pre- 
stnee of the phosphoiic, that tin gieaterpart C-r the free 
acid of the urine iporited to the coneistenf e ol a simp 
dissolves in alcohol , and that all thr acid, thus dissolved, is 
the acetous lasth, if we recollect, that the residuuni is 
fihghtlv Kid, and that, if satuiated with polish, afterward 
acidulated with Miie^ai, md treated airesh wuh ahohol, it 
remains eciualiv acid all these circumstances compared to- 
f^ethcr, I conceive, will icqui re such a degree of ceitaintv, 
as absolutely to couviiiee us, that it is the acetous acid iloiio 
in prine which dissolves the phosphate of liinc, ind wiii^h 
alone too most coipmonl) imparts to it the pioperty of red- 
dening infusion ot litmus 

farther proof lendei this last cpriclusion more evident, I 

tlutit H ihs ought tp demonstrate) more directly than has liitheilo been 
acetous on I), that the benzoic acid is not in fact a constant pnnci- 

ple of urine i:*pi this, instead of employing subliipatiou 
with or without an excess of another acid, when the urino 
IS reduced toasiinp} consisteiiic, a method alwa}s iiuc cu- 
rate, since the benzoic pcid combined with amiTjtftifa is car- 

• I lidioc, ih-il, in the eviporAiioii of iht urine in a water bath, i 
little uric IS tlLtomposetl, and that am mom i, uid pc Inps i little ict 
tovis add IS fuimtd Siipiosing this to bt tin cast, it till remains vtrv 
prooihl , V \i ilic icid of unm is the aceioii!i at id, and not yiy cthti 
1 »r in fwoiir of ihis opinion 1 niie,ht not on!) adduct the rcisons tint 
ha\c betn, oi that will be given, but iven the upthiic^ ihe uret \\011l4l 
have Hi tins case to be ionvcited iiilo acetous acid 

• TO d 
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ned off more or less the water timt nses in vapour , I 
added lime before I began the evapoiation, and treated the 
extract with alcohoU 

j It IS true b> this method we dissolve, beside tbC benzoite 
of Kme, some uree, muriate of ammonia, and soda, and 
a^tous acid but if the alcoholic solution be converted mto 
a ooncentrated aqueous solution, the acids added uttcrwaid 
will soon manifest the presence of benzoic acid, if there be 
evea so little in the solution 

'1 1 ^ 9 , when we would analyse unne, the benzoic acid of ^na- 
shouX^ be hrst sought for, either by this or some analogous 
process .If b> this we discover no tract of it in the liquid, 
which IS most commonly the case, we conclude, th it it 
does notjfcontain any sensible quantity of it then, Utfer 
having ev\porattd another portion of the urine in a water- 
bath, and thus ascertained the quantity of water that enters 
into Its composition, the residuum must be treated re^ieat- 
edly with alcohol at 3G'' thus we shall dissolve the uree, the 
muiiate of ammonia, some tnunate of soda, and the greatei 
part of the acetous ac id 

i he mixture of these diliereut substaijic es should be di- 
vided into thiee portions Fiotn the tirst the uetous acid 
rs to be separated by tlie me ins pointed out I roin the sc - 
cond the uiei is to be extracted by concentrated nitric acid, 
from which again it is to be sepiratcd bj the cirbomte of 
potash and alcohol ♦ Lastly, from the third part the quan- 
tity of sal amm^^^dtac and inuri ite of soda is to bi ascer- 
tained liy sublimation In this sublimation the uiee is de- 
stroyed, tfie acetous acid volatilized, the mnnate of soda 
rem iins behind, and is to be weighed the sul iininonmc 
sublimes, and is to be <olh cted , and as it is ilwa\s mixed 
ijJ^iack matters, ind ma\ besides cont lui i little carbo- 
ate of ai!^iioma, it is to br purified by dissobiug it in wa- 

r and ev qiorating the solution 

The matters contained in urine, that ire soluble in alco- Si>lublc mit- 

• Pure uree docs not Gr> tilhze it is onJv when conibine*d with ccr Uicc does not 
tarn saltsf which frequently h'ippen% that it f inns crNstiK I b( 
but 1 am not (‘eitiin, thit it rendi rs '.cvenl sails oluble in alrohol, 
wliicti when alone are insoluble in rt This inij^ht cisily be vcnljcd wiih some salt 
tuunate of bar\tes 

• liol, • 
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, ON THE ACID OF »fILK 

hoi, aie five*, natne1>, acetous acid,^ benzoic icid, munato 
4»f amnnonia, inViiiate of soda in part, and uree I'hose that 
are insoluble in it are moie nuntcrous, is c^t least ni iv 
be reckonv,d namelv. four phosphates, tv\o sulphutt s rnu-x 
riatc ol boda, aiid unc acid On ti eating \%aLer these 
ejglit substi];^ccs insoluble in alcohol,* vie dissohe the piio ^ 
phates ol soda and ammonia, a verj little phosphate ol 
magnesiii, tlie raun ite of soda, the sulphates of potasli »nd 
soda, x\hi( ii are known by tlieii crystallization, and i\l^cli 
may be separited fioin one another in i eeiiain de,;i^c bv 
solutions ol plitim We may pidge th'it pbosplnle ofc^nag- 
Uf sia IS ])ieseiit b> means potash, which will pic^ pitate a 
small q LI intit) ol tins eaith i 

'L he subst UK cs insoluble in water then are the ^jhosphate 
of limi, some phosphite of magnesia lomhimd vtith pbos-^ 
phate of ammonia, uidniichcid which ma) he scpaiutcel 
xn tlie usual wa\ 1 hia method however ehlleis very little 
Irom thosi that have been given by othei chemists, and 1 
dcsciibc it Ik le in a concise inannci, because il is lutirnatelv 
count cted with ii\j subjict 

T*\! 1 lir Of the acid of mM 

Milk as soon as it comes iioin the inamniir^ glands ied-» 
dens htinus papci it cont iins therefoie a iiec acid When 
I discovered this fat t nc ir iighti tn months ago, I cndea>* 
voured m \aiii to obtain it pure, in orclci to exaniiiit its pio>« 
pcrtics and ill iii) cndcavouis since theftv^ne, to attain the 
same object, ha\t iuen equally fi nitless 

n bough c\cr> thing leads us to believe, that it is the aci^ 
tous at id, vet it is the same with itsptet to it, as with le^ 
speettotln acids oi sweat and uiine to pionounce decidedl) 
on its iiatuie, it was ncecsbaiy to sipaiate it, and con bin 
it iltciwaicl with silihabic bases This at Iciigy;^* eHccted 
b) pinsunig i method inalogous to tli it, which enabled 
to obtain the acid of unne 1st, I t \ iporatcd the niilk 
di>iuss 2dlv, 1 treated the icsiduum with bai^tes water, 
to situritc the icid adl\, 1 c\ ijioi ited to drvuess igain 
4thl\, 1 til itid it with dcohul, to dissolve in pait the e\- 
tiaitivc III ittci, and purticularl} to collect the ca ecus sub- 
staiKc, so that none should rtinain suspended in the w iter 

• 5tldv , 
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6 th 1 \, I ni u ei tted in, water what was not dissolved by the 
-alcohol, hltcJtd the h<)Uor, coiueiitntted it tiy evaporation, 
and distilled t with ] hosplioiic acid B\ these ineatib I col- 
lected in the rete ^el a fluid, which possessed all the propel- 
Kfton and 

fo lows then, from the various exporimmts I have de- 
acilhtd, 1st, th it u me prohably contains no tree pliosphoric ^ ^ 
acim hilt that there is to be found in it, is well as ni the 
niA and swt it, Kitousucid ‘idh. That tie sweat con- 
tainsj beside this, a fi^rcat deal of waKi, some miinate of 
soda,'^ small qnantitv of a iinial matter, a id some traces of 
oxide oKjron and phosnlniti of h t c 

It is pvlb^ble, that the ai elous acid exists in several othi r A( r ions n iJ 

siibstoncif Several obsen at ions hod mt to believe, that 

i At Ml St viral other 

It wouhl l|p found 111 canthaiides the uialo^T of the bouibic sub taiict, , 

and formic nrid^ with vinij>ar hueulreadv been suspected 
and 1 would ilniobt vcntuie, to ^enctall 7 e thi» idea, and sav, 
that It exists in almost ill auitnaU, as in the sap of almost p'^dup'^ m 
all vet^etables at Icist we njav afflim, that of all the acids ^ 
its foi Illation co^tb natuic least, its pnnciplts having such a Most tasily" 
tendency to unite, lliat we can scaicely ever disturb tlie 
equilibrium of the moitcu’es of organised substances, with- 
out producing more oi less of it If tlic decomposition be 
rapid, netous uid is formed, i^ slow, it is formed still 
witness the dislillaiion oi vegetable and ainm il *«ubstauc(s, 
thm treatment In nitric and by oxi^eiiized muniitic irid 
thtir s|X)ntaiuoo«^dec 0111 posit ion, and their trail formation 

I iiouid or idipocire 

idi^^eblio 1 It IS known, that the food becomes Poiiind m in 
'00 IS ovMng to aettoub acid In seveial c 11- ^ tstiwa 
vtv<i, fis piodu<tioij has not jetbeen tho- 
it<rl It remains to be seen, whetliei it exj^t lartlur inqui- 
ill kiinls of tiiiinds, vvhethei it be found in 
, and whctlici thesweitoi diflerc nt aniuiaig 
id lastl}, whether It be not in the state of 
iinne as jsaik ihne 1 ins is an inquiry which 
I propose to midiitiki, ind the results of which 1 shall suh- 
nut to the judgiiunt of the In^titu't, li the} piove woitli} 
its attention 


Xl\, 
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Remarks on Orpimeni and Realgar hy Mr Thenard*^ 

Jllagt*"* *"'* *C>RPIMENT and realgar are two ores of arsenic snfji^ 
cicntly abundant TL he first is almost always in the form^tof 
latninee of a pure jellow rolour, and the second is as gwe- 
#aid tt* be the rR||y a red mass moie or less brow n Bucquet assc rtedjAhat 
bf artcijir mo these Compounds were formed ot oxide ot arsi me, inji^sul- 
diAcd by heat, phur, in the same proportions, ind ascribed their c|i/ierence 
of colour to tlie difierent de^re* of htat eraplo^e^l in pri- 
tbriisiilphurpt- paring them Bergman likewise admitted tlieoxdcofar- 
fcriiig*iir*ihefr as well as sulphur, in both , but he iina^'^ied they 

proportions, difieied in lolour because they contained different propor- 
tions 1 hese opinions, supported by some expi riments that 
were capable of deceiving, prevented clu mists for some time 
from forming a decided Opinion tli it of the Swedish pile- 
mist howe\cr prevailed, md since the creation of the new 
theory, and the reform of chemical language, oipimemt and 
realgar are desenbed m chemical ticdtises untler the names 
of yellow sulphiirct of oAide of arM nic and red sulphnret- 
atid lastly ted oxide of arsenic Nevertheless some have lately thought, 
d^fferciu^ox-^ these two substances differed less with nsptet to their 
icIls proportions of sulphur, than those ot their oxigen 

Thus it h IS been successively supposed, ist, that orpiment 
and realgar were homogeneal compounds com dimug burned 
arsenic ‘idly, thet the> were oxides inoie or l()ss sulphuret- 
ted and 3dly, tl at they were oxides more oi Ick* oxidcd, as 
Will IS inoic or Uss sulphut cited 'v 

ArRiinif'ni for 'I he partisans of the first opinion giound it on the 
tlir first opi by heating equal quantities of arsenious ar u and suK 

jihui ill a less or gicater device the product is sometimes oi J 
]iiment, at others rc tlgar therefoie si\ the ^ , if their colour 
cl ffcT, It IS owing to the heat, winch occasions a different ar- 
^rangement of then pai tides ^ 

• Annates d Clnmit, 'vol L.1X, p 2B4, Si pt iBlo Ihis paper was 
retd to the Philoinathic Son ly abuul a ytur 


*1 hose 
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Those of the second^refer to the analysis of orpimeiitand FortlieBccon4i^ 
redlgiT in the humid wiv As thev obtaineSl from the lat- 
^|;cr much more oxide of arsenic, and Uss sulphur, than fiom 
^he former, their conclusion appealed to them jusif 
^ Thost of the third aigue from analogv They imagine, Fort’^eihir^ 
■at, when a metallic solution is precipitated b} a hidrosul- 
pwrct, the sulphuretted oxide that is foimed is always of 
thf coloui of the o\ide it coiitdiued 

]:» easy to perceive, that none of these reasonings are Allbablc to 
free\om objection and hence 1 have imagined it would not 
be u^Cb<«, to subject both orpimeiit and realgar to a fiesh 
examu^Uon, in order to hnd with pieeision how the^ dilter 
iiom caell other 

But be|Uit I of the experiments however, which I vnu t «»dvs, 

have mien with them, I ought to quote what prof Proust 

says of orpiment in the Journal de Physique, >ol XLIX, ment^ ^ 

pp 411 , 412 piiticulirl) 18 1 am perfectly of his opinion 

respecting the nature of this compound 

“ I hings happen different!},*’ siys Mr Pioust, ‘‘when, 

instead of appl}ing potash to the sulphuret of diitimonv, 

wc add it to the oie of ai sente the sulphuretted iiidrogen, 

th it is formed while the arsenic becomes oxided, does not 

ulhere to this ovide, on precipitating it with an acid, as 

happens to tint of aiitimoii} Ihe hidrogeii lets a very iiit oxide ot 

different part duiiiig this precipitation it it> employed in ^ 

1 .1 11 11/ »om[n)ulbv 

disoxiding the arsenic, iii order that it may attach itself as ih hidro^,fn, 

1 intlal to the suJLpiiiir, and pioduee the ^llow sulphui*et, 

which we cal^uipiment lor the hidiusulphuiet of arsinu, th« nHtdlic 

iiid the bulpl/jietted oxide, are tviu combinations that ip- die 

' su pbur 

pirentU dp^iot exist If we dissolve white arsimc in tho- 
roughbi^atur ited hidiosulphmet of potash, and afteiw ird 
acid, oipinient is ])reci pit itcd without tlie leist dis- 

I fiigageme^jt of gas, witliout the slightest smell but on th( 
me hand the sulpliinc tted hidrogen is no Icmger to be lound, 
itid on the othi r the irsenic in the orpiment is in the metaU 
1C state in this piieipitation therefore watei is formed 1 he 
pure rc^ulus of arsenic is not soluble in the aiseiiied hidro- 
sill pii 11 ret * 

If I might be permitted to in ike one observation on this Hi« '•xpon 
passage m Mr Prousts paper, I would saj , that, it seems mnics scan oly 

to 
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to me, the experiments adduced hy tins leiirned chemist are 
not altogether suffinent to prove the nonexistence of oxi- 
gen in orpiment for we mav account tor the result, whe- 
tlier we admit the existence of snlpliuretted hidiogeii in 
this compound, or that ot an oxtdc less oxided than ilu 
white oxide of aisenic Mr Proust has said notlung of real 
gn 

Both orpiment and realgar, if retlijcfd to powder, a d 
projecteil on burning < oals, inilt, swell up, and emit jl- 
plinrous acid hut till thcsi phtnoineni art more ob/i ms 
with rc4iilgai Heated in dose vtsM Is tlie fusion ind t, mc- 
fttction are the snrie, and they are siihhmtd without 
ing tlieir nitnie, coiiscqiit utl v\it' out ^i/ino out an^ 'sul- 
phurous and ^ 

Sulphur fused with redgar conviits it into eS^natnt, 
wink i K^niC fused with oipnuriit couviiIh it into ir ilyii 
'Hu sulp uric, iiitrii, iiitioiis, md oxi^enizt I ruuiintic 
irid, are, as is wcl) knowp, the ouW ones th it attick oipi- 
nient and lealgir 

Sulphuru uid icN peiteptibh w itli iter po ver on or- 
piiiieiit lliui on rc ilgii In imih lasc-^ sii'pnii oils and 
H formed, and likiwisf nsduoiis ind luu mo e sulphu- 
rous acid, mul less aisiiuous, au pioduccd witli the orpi- 
ment 

Nitiie icul IS dnoinposed M both tlusi substinces, even 
without llu assisUinre of he it ind orpiment iftorris with it 
more sulphui, and Use irsniions ai d, tlih^ rt ilgai 

With OMg(ni/ed muriatic aud, md with c nitro-iiiurK 
atic, the same results aie obtniud is with the'iitru 

Ihtalkilis pitifiduh polish ind sod i, cat dissolve 
both f\«^ii cold Jl dro^iiie tti d siil)>l)uut of poi h and 
ai smite of potasli ai« loriiud smie on pou 1 lmj<-w ^ei 
iiitot^e olutioii i nrilt> copious white piicipiUtt is obtain- 
td,\vliuh tri it«d with < nboiiiti ot pol ash, affords a luiuor, 
that ^u]ds, oi adding i sufliicieiit ijnintitN of munatic acid* 
and ( vaporaling to a proper ]>ouit, i gnat deal of irseuiouB 
icid 

All Uirst ixpiiimmts show tliat n ou sulplini is coiit lin- 
ed m oi[)imeiit thin in nal ii, iiul sonu oi them lend us to 
subpf (.1, th it no oM^cii s pi sent in i itlicr 1 he follow iii(f 

will 
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Wilt »er\e farther to establish the former fact, and will place 
the latter in a stronger liufht 

It \er\ ceitnri, that, it arsenic were in the state of o\- 
Ic 111 tliC'^L ro nooands, thc\ miu^ht easily be formed b} 
oMOjT ar emnuH and and "sulphur But on heatinp^ 
‘ suhstdiices toi^ethcr in a retort &c , wc obtain for i 
ki' time iiothini' hnt siilphnroub acid it is not till this 
ncfcih teases to couk ovti, th it orpiinent or Ttali^ar is 
It riia\ he *»iiJ ludctd, that irsenic is less oxided 
in tl^se sulphiirets, thin in irscriious acid But the cxist- 

cnctLf uch o\idcs h IS nt vci been proved When aiscni- 

ons educed by any method wli itevei, cvlu h} uiians 

ot liidi()^ii {^ds, nothln^ is evci obtained but useiuoLis acid 
and uisejjic, snspi ul the pio css at wii it pci lod of it jou 
pU ISC Ad piohaliH, it there were my fixed intermediate 
dcgieos of oxiJitioii, tlic\ woul 1 he detected hy firocecdinir 
In this \\a\ Lc this as it in u, by coiiibimn^ soiphiir with 
arsenic in diftc leiit pioooitions in closi vessels, vve obtain it 
pleafinc orpimeiit or rc'ilt^ar 

Hircc puts of sulpluii irid foni of ll^cluc form oipiinent 
one of sulpinir irid ilirce of nscnic form tc*ili;ii Rici1g;ii 
cute s into fusion it i very low tcmpcriturc iiicl contiiuus 
fluid loiinr attci th( ctort is withdi i\%ii troin the lire Oipi- 
mcntiinuirc asniuwliat lii^lur licit to tusi it Both use 
by suhliin ition, indadluH to the luckol the retoit J Im 
cipinunt IS tiinpiicnt, in I of i In icinth coloui, so tli it 
at it ini^ht 1 1 tikcn tor i soil oI k lUir but iiitivc 
o«pimciit itscljj^issunits this cu'our on b< in^ riic ited , iiid 
both th It is J* iiivc oipii i( lit iltc r its be lutil il colour h is 
been thus d, ind the hIiIkmI, I rce)inc of i very pmc 

an Nivu^y \ l11c)w b) piIvMi/ non It i not tlic sum with 
fpiUHiitpiolu Lii in tH huMii 1 way 1 he coloixi ot 

Ills IS ‘'imilai to th it of n iti c oipniu it th it has nr vi i bieii 
‘ixposid lo hut ml ii isincviiv iispici si/ndji toil whe- 
liir It be the piodiict of i inixtuu of ir < n ms icid and 
^ulphuritlc J hidic'Mii, OI of istlibk ai‘'« iiitc, hidiubulphu 
let, uid^in icui 

llius It appi iis dci lorjstiaU d, th it scllow orplinintin 
shininT sc lies and even cinlucd with a suit ol ilistic^ty, is 
farmed in sonic ^luiih wh 1^ it I'^^ii js pioduccd by aist’uC" 
• a of 
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and stlphur melted together and t^at, since orpiraent af- 
sumes a hyacinih colour on iusion, aimilai compounds ni if 
possibly exist in nature, and have been inistuktn for rt il^ir , 
However this may be, it is i^stablished beyond a doubt, thjt 
both orpiment and realgar contain no oxigen tJicy are jUJ • 
phurcts of arsenic moic or less sulphuretted In oipim^it 
the arsenic is to the sulphur in tliL proportion of lout to 
thiee, in realgar, iii that of thitL toonc^ 11 more than tj^rce 
parts of sulphur be combined with four of arsenic, a ye^iow 
compound is obtained, the colour ol uhich is not very |iveK, 
and appio iclies moie oi less to that of sulphur in likf man- 
ner, it less than one pait ol sulphur be united wi^rhric of 
iisenic, i compound ol a brovvntr colour than cortiiiion real- 
gar is lormcd and as sulphui and aiscnic art lupahlc of 
conibming to^cthci in agnatnumbei of different proportions, 
tlie shades tint sulpliuiet of aiseiiic may picsent to us must 
be \ciy iminerou® 
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Uccompositiott of the Alkalies* 


nn 


JL HE suggestions of Air Divy, in liis obser\ations on 
the agencies ut electiicit}, winch wc have ^Iready gi\en in 
this number, see p 62, ha\e been in some meaVure verified by 
tint ingenious and learned gintleman, and fj^duced very 
surpiising results Moistened polish and exposed 

on a plate of platina to the action of tin galvanic cirCV^ haje 
been deconipo<*cd into oxigen and a base, that in some of as 
properties icsembles metals I bus wc lind oxigen has n| 
inoic claim to be considered as thegcneiator of acids, than Js 
that ol alkalis, for it appeals to make a part ol ammoniV 
likewise Ihe base too is highly inflammable, and forms an^ 
amalgam with ineicuiy but it is so far from liaSing the 
specilic gia\it^ ol metals, thit it is lighci than most fluids 
ibc base of putasli has a sp cibc gia\Jty of 0 0 only at tlye 

freezing 
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freezing point it is hard, brittle^ and when broken c\hibits 
facets, as if ciystallized, when eMimined by the microscope 
at 40*^ it sciicely distinguishable from a small globule of 
Quicksilver, at is quite fluid, and at 100^ evaporates It 
ilq^tremcly greedy ot oxigtn, absorbing it rapidly from the 
iMosphere, and resuming the alkaline state Yet it amalga* 
mted with twict its bulk of quicksilver, and applied in the 
ciiruit of a powerful batn ry to nun, silver, gold, or platina, 
th^ metals are immediately dissoUed, and coiiveited into 
0 X 1 ^, while the alkali is regtnerated Glass is dissolved by 
It in same in inner as the metaU A globule placed on 
a pu^^t lee burnt with a blight llime and intense heat, 
and potir!|i was iound in the water troin the melted ice In 
this case, .as well as when i globuU was thrown into water, a 
eoiisideiaW quantity ot liidrogeii w<is rapidly evuUed When 
a globule was pi iced on a piece of inuist turmenc paper, it 
appeared instantly to acquiie iiiteiise heat, but moved so 
r ipidly in quest of the moisture, that the paper was no where 
burned, but deep red stain, that marked its course, proved 
the regeneration of tire alkali 

The base of sod i is somewhat heavier than that of potash, Base of soda 
Its specihc gravity being 0 7 It rt mains solid in a teinpeu- 
turc not exceeding 150°, but it lbO° it is peiiectly fluid 

Fiom a coHaideiable uumbei of expt iiracnts potash ap proportions of 
pears to consist of 85 parts base and 15 oxigen, and soda of m die 
80 paits base and 20 oxigen It would seem too, that 
monia coiitaiiis 20percint of oxigen, but this proportion 
was dcducted^rom inoie complicated calculations, and less 
diiect exponents 

On ex^^iiing stiontia ind barytes, oxigen was educed Strontia and 

fiomillffn ot them barytwj 


Econonuial and mcdicmal uses of c/anese taduh oil» 

ABCKJl fifteen years ago Mr de Giandi, member of tbe’Chmese rad^h 
Patriotic SotKiyot Milan, intioduced and established the 

cultrvation 
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Culture 


cultivation of a spccirs of riJibh, x\\ti^raph(inus sinenm Th(^ 
culture of this'plint h<ib been attended with such success, is 
lu merit attention ^ 

IhcCIlinesc radi h yields a 1arn;c quantiti of oil, 'ind 
penincius lately m ulc at Venice, show, that thii oil is pievit^ • 
libli to any otliei kind known, nut onlj tor culm ir) puipos^S 
and giving light but in mcdicnic p 

I rom the experiments m ult b} Di 1 rnncis di OlivicrL it 
IS e-xtrcmtly useful 111 ilicumiliL and piilinoiiaiy allcctj^ns, 
it 14 not liable to spoil b^ keeping like oliui oiL, and^ t has 
be (11 cinplovtd with mueli success in convulsive cough;*^ 
i lit pi Ult Is not injuied by tin sliong* st liosts, is sou it 
111 S< ptcnibci • ind in \i ly oi lunt the seed is gitlK^^cd, winch 
is \eiy ibundanU ^ 


Simple process foi suiting and smolug meat 

frocossfor I lanconn 1 metlioil of salting ami smoking meat 

linking excel cmplovcd, that ie(iuiies only tiaht and forty hours The 
tfi48 huuis lollowing is the process A (piantitv of saltpetre, equal to 
tile common suit that woilltl be Kciiiircd lor the meat in the 
usu d w IV, Is dissolved m witcr li to tins the me it to be 
ittioked IS put, duel kept over a slow hre toi a fevv hours, till 
all the wdtei is evaporated It is then liung up in a thick 
Smoko lor four and twenty hours, when it will be found 
oqu il in fl IV our to the best Hambuig suiokc^l meat, that hasi 
been kept several weeks in salt, as red iiitcriui^ and as hrm 


To Con esjm dents* 

1 am soiry to inform corre pondent at Whitbv, th#| 
bis lett( r was iinfortnriatcly lost b} the carelessness of tile 
messenger employed to convev it to me flora the pubbsheV 
II he his letamtd a copy oi it theiefore, I would requebt\ 
th« lavour of him, to transmit it to me * 

Dr Tiaill s Uttei will appear in our next dumber 
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ARTICLE I 

On Albinoes i S Traill, 

To Ml NICHOLSON. 

TPriE follo\Mn^ account of a poor family m this town Albmoaf* 
transmitted for insertion in your Journal, it deemed singular 
enough to entitle it to a place in that \aluable miscellany 
The histoiy was noted do^n a ftw days ago in my house from 
the uords of the mother, uho brought with her two of her 
childien, who in all resptets resembles the Albinoes of Cha- 
mouni, so well described by dc Saussurc in his Voyage Dans 
ies Alpts 0 

Robert Edeiond and his wife Anne aic both natives of xiieir ptrentt . 
Anglesey ijy^orth Wales 11c has blue e^cs and hair almost 
black^^^^r eyes arc blue, and her hair ot a light brown 
of them have rcmaikably fair skins They have 
een married louitecn yetrs Ihcir fiist child, a girl, had 
^nlue e}€s and brown hair Ibe second, a boy, (now before 
]|be) has the characteristics of an albino viz very fair skin, 
flaxen hair, and rose coloured eyes Ihe third and fourth 
childien^ w etc twins, and both bo^s, one of them has blue ^ 
eyes and daik brown hair, the other was an albino The for- 
mer is still alive the albino lived nine months, though a very 
VoL XIX, Feb 180S— No 82 G punj 
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pnny cliild The fifth child, a girh had blue eyes and broun 
L iir The sixfti, and la^t now here, is a peifoct albino 

) be oldest of these albiiioes i'* now nine year^ of ige, of a 
d( lic<itc c«)n‘*tilntion, ‘•loiulci, but wdl foiimd both in piisoiy^ 
md in ficituies, his appt tite has uK ays bci n bid, he ^rr- 
quenlly complnnsoi a dull p iiii in Ii^s foKhtad bi'* ski?lj.s 
exceedingly I in hia hair flaxen an 1 soil, his cIriKs li^c 
very little of the lost in them The in^ ind pupil of Ins d es 
are ol a blight rose icd colour, refl enng in sonu sirurttfnii 
an opaline tinge He cinnot * nduio the strong lij^ht p the 
sun \Mundcsncd to look up. Ins cytlids aic in cunstant 
motion, and he is me ipabk ol iixing the ly c ste uhy^on any 
object, as is obsened in those la bom mg uiuhi sgin. kinds of 
slight oplith linn i, but in him it is unactomp iniAl by tcar^ 
IJis mother siys, that his ttais ne\c fl n\ m the ct^idist wea- 
ther, but when vextd thcj are slud abunil intlv ^ Die while 
of the tye is g( nei illy bloodshot lit says ht ets b( tier by 
candle than by daylight, cspci i illy at j usint, when the re- 
flection fiom the snow on tl ground is cxtii nitly olfcnsivc to 
him He goes to scln ol, but gcntially ictiics to the darkest 
part of It to read Ins lesson, because tins is most igrceablc 
to his eyes In in> looni, which h is a noithein aspect, he can 
only distinguish some of the letteis in the piges ot the h din- 
burgh Review , but, if the light is not peimitled to fall full 
on the book, he is able to lead most of them He holds the 
book very near his eye His dispos lion is \ery gentle , he is 
notddicicnt iii intellect Ills whole ippourance is so le- 
markiblc, that some yc iis ago i pcison attlmptid lo steal 
him, and would hue succeeded m diagging^im away, had 
not his cries bi ought i pe rsoii to Ins assistance 

'1 he youngest child is now nine monilu old , is a stout, 
lively, noisy, and healthy boy In other k spects ho perhm.<y 
leseiublis Ins biothei ^ 

1 lie mother says, tint one < f In i cousins lias a very fa^ 
skin, flaxen hair, and \ery weak light blue eyes I 

Professor BlumcHij icli of bottingi n, in a curious memoir 
re id before the Royal Society of tbit city, ondiai^oured to 
prove, that the red coloui ol the eyes of the albiiiocs of 
Chaipoum was owing to the want ot ptgmaiium ntgrvmwiihm 

the 
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the eye \Lout the #ime time, Buz/.i of Milan had an op* 
portunif^ of dissecting in albino, and proved, that thep/^- Proved by dis- 
^nentum of tlit choioid coit, and also ih^jt poition of 

||t whith Iks behind the ills, i id is t illcd uvea by anatomists, ^ 

Pie Tiantiig ihus^ckmonsti itin^ uhat BlumcnbRcli had 
iiippo«i(d J his d(hri(iicy was o^scivcd before by Blumcn- 
jell 111 soirc white diii»b, owls, and in whitt rabbits Buzzi animals too 
dmcovr K(t, th It tin 1 iv ti of the skin calk d rate wi/cowtw Rete miico- 
w^^also w mnns;, ind lo this ht with gnat piobability ^tti i 
buu*s tlic |)tc uliai finncssol the skin, the colouring matter 
of li'* lugro, and of Ik li ui ol animals, being lodged in this 
nienibii^c 

It IS Ivili known, tli it Ikhi the tawp^ intivcs of Asia, Albmoes fiom 

Africa, »ind AinciKi, albincus sonKhiiKs spnijr, who au 

’ ’ I continue iheir 

Slid lobilc ipibk ol pi op uniting i 1 ifi I kt ihrmbilvcs, when racu 
they intf ini II ry W he iliti tlii^ li the c ise with the albinocs 
ol Luiope IS unknown, for, is fn as I hive been able to European al- 
ii am, not one of tl i in w lo ii f< n ilt I here aie on record bmoei gene 

nlly male. 

c i^ht inst inecs of 1 mop in ilbiiuxs, beside the ihice now 
iiotiC4d Iwo ol lliLse IK dcKciibcd Sius&uu, four by 
Bii/7i, one hi lit 1\ etuis, ind one by ''I uipe i tuis, ill of whom 
wtron lies 11 k piieni*) ol the two voiinj; men of Cli imouni 
had tc mak chiidii n cf the usvi il ippiniincc Ihtwomin 
of Mil in had seven sins, tliuc of whom were albinoes 
Mrs Ldmond's giils weie all ol the usual apfK nance, but all 
her boys wcie i I iiidc*- Among these eleven c ises not oik 
ilbino gill h been found I his it k ist proven, that males 
are moie sul^l 1 1 ili in u males to this h igul n structure 

lioin lly piipi- uatioiof this \ ujLtv ol the h ii man spe- Tins variety 
cies in Aav i, Guine i ind other places, as well as fiom the 

^ ditar) 

dc^^unt iMis I diiKiid gives of hereousii , it would seem to 
oe he leditaiy 

^ 1 he causes whieli pieiduee it aie like those which produce Its cause un- 

dcfccts of limbs, Ol ut vinous viv-ecii, wholly concealed 
fiom oui cuiios ty bu//i lel ites tli it the woman of Milan, 
when pieg'iant With the iluoioes ilwiysh d an immoderate^ 
longing lor milk, which •‘tie use 1 to excess, but nevci felt 
that desiie while piegnuit with her other thilehen, ^nd he 
seems to ascribe this lengiiiff to some mtunal heai oi dznast 

O ? Mrs 
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Mrs li^dmond ^icithcr experienced ony sensution, wliicli 
could lead hei to distinguish between each kind of foetus « nor 
was her general iKalth sensibly atlcctcd in one case inore^ 
than iij the othci Ihe stor^ oi the milk, so much resembles 
those iii\ Lilted by our own good ladies to explain Nu:vi matcfni 
or those singulai marks which arc sometimes obseivable o i 
the bodies of cliildien, that 1 am not disposed to pay mu h 
attention to it \Vith regard to the supposed intern il dise^ e, 
which Buz/i imagines destroyed the tete muLObvmo{ the ^^t- 
no foetus, it is difficult to conceive any disease of the mother 
cipiblc of pioducing so extensive an i fit cl on one oi Mrs 
Ldmoiid s childicn, while its twin biothei was altoge^^er free 
fiom an} maik of the cxistince such m iladv If^^idc thiSy 
the regular alternation of the albinocs with hcrottiir chil- 
dren does not f ivocr the notion of then pcculiant es arising 
Not connected from disease on the <«}stcm of the motlur l)e Saussurc veiy 
toinous^re^on r^jecta the idea of this lonfoimation being p'-oduced 

b} the air of mountiiiious icgions ihe three ilbinoes I 
have just dcsciibed weie born near the sea, on the cxttnsive 
plains ot Lancashiic, and the birthplaee of the patents is the 
flat island of Anglesey Whcie ficis in so tew, and the 
c iuses seemingly so leinote from humiii in\estigitioii, it is 
brttei to rest satisiicd with having observed them, than to 
waste time on useless h}pothcsis 

THOMAS SlEWAlir IRAILL 

LnctpQol^Dec 9, 1807 


ANNOTATION 


Instance of an 
Fnglihh albi 
nc!«^ 


Dr Traill justly rcmaiks the singulaiit}, that of all the 
cases of Liiropean albinocs on iccord not one should be a 
iiale Most of mv London readers, however, will be awnie,^* 
that a female of this desciiption lias been exhibited in the 
nutropolis for some \eais, and is at present it the rooms iii 
Spnng Gardens She insweis exactly to the full and accu- 
rate description of the bn> given above Her hair, 1 think, 
whirls she sufllrs to glow very long, has more of a silky 
appcaiancc than that of the two male albinocs exhibited 

• here 
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here about twenty 3 ears ago, at loasit to ihc^bestof my reco 4 - 
Itction, and more of the yellow tinge of raw silk She docs 
I not see bettei in the daik than other people, buj on the con- 
ktj^ary not so ucll as must She is a iidti\c oi Lssex, and f 
Ktpprchend betwi cn ^t\\ i nty and thiit^ \uirs old, perfectly 
^ell shaped, about the middle si/c, and sa^sslic has always 
leen very healthy, which her appuirancc docs not an^ w ly 
^ntradict In her uiideist indiiig she scums by no means 
d^cicnt 

She informs me, that her mother's hijl child, a giil, is ilso A second m* 
an dtbiiuss like lieisclt , that she was tiu ihiid child, ind 
that tIK hfih, a boy, is an ilbino Ihu two iiiluinu oiato 

childruif had nothing lemaikabic Ihr inotlur had luvci 

any peculiar longing, aiimcnt, 01 ii iglit, she aJdc d, during 
either of hci pregnancies 

Another instance of 1 iemile m my own knowledge is the A third 
eldest daughtei of a ic'-p ctable ti idesman in London, r^bout 
thiee and tweiit}, who li is a biothcr an albino, about tin 
ycirs ^oiingLi thiin hci«»clf She w is the lust child oi Ik r 
parents, the boy the 1 1st, and none of the inti rmcdi iti chil- 
dren had any thing peculi ir in the 1 ipp< a mice 

I am fdithcr inforined, that two alhiiiessos both young, oie Two more 
now e\hibiting ibout the country with thiii hrollicr, wlio is 
an albino J hey are saiil to be natives of Ireland, but I 
have not been able to get any Certain infoiination riapecting 
them. 

1 likewise remember an albiness, perhaps eight or nine A si^xth 
years old, being introduced one evening to the •society at 
Oiiy's Ho-^pital iboul twenty ytarsago, and had supposed 
It might be the same pel son as is now to be seen at Spring 
Gardins but she assures me, that neithci she nor hei sister 
hid ever been shown at Cuiy s, or any other pi ice, nil she 
began to be exhibited in public a tew yi us ago Ihus there 
would appear to have been no lesh thin six fern lies ol this 
desciiption bom in the United Kingdom wuliiii these thirty 
yiais^ and if none have been noticed by writer^*, it is pio 
bably to be ascribed to the greater care, wiih which wointu 
(.ndeavour to conceal any thing they would consider us a 
personal blen;iii»h, or to shun the view ot stiangers, when 

marked 
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Atmospheric 
iiir of great im 
portance in va 
noub natural 
and artihcial 
procesiies 


Many o her 
aeriform fluids 


Frcqiientlv 
evolve ^ when 
little expected 


ii|arked by any singulai In c^nfirroation of this it 

iUciy be added, that the ^^ounglad^ 1 have mentioned conceals 
her peculidiity as much as po>*sible by woaiing a wig^that falls ^ 
down over hei eyebrows, and a bonnet as large as fashion will ^ 
allow f 

I 

/ 

— — ■■ ■■ . I rv 


11 

yl 

Description of a new Eudiometer^ accompanttd with Exjkn^ 
metiUy elacidattng its Appluation Dy Wrr i iam IIasle- 
dinlPj pys, Esq Communualtd hy Chari ls HAT<fc£[ETT, 
Esq F R S* I] 

TTlIP impoitant put wliuh nlniosphcric air performs, m 
maintaining the pnueiplc of life in animals, in combustion 
of eveiy dtscriplion, the at idiiu itioii, and oxidation ot a 
great v uiety of substances, iiid in numerous other processes 
both ot nature ind irt, gnes a higli tiegree of interest to 
eveiy thing calculated to extend our knowledge of its iiatuie 
and propel tics 

The evidence furnished b} modem chcmistr}, of the ex- 
istence of man} othei aerdo m subst luccs, increases this in- 
terest, especially when it i& considered that, owing to their 
possessing some of the most ob\ious propeities of atmosphe- 
lie air, as tianspauuc}, el ibticit}, and a power of gieit ex- 
pansion, on being expo-^eJ to in iiurcase of teiiipei iture, 
they were with very few exceptions, till lately, confounded 
either willi common air, oi not c\cn suspected to exist 
When to tluse coiisulciations wc iddtheiacility, with which 
some piodiuts ts^f<idh the iscons, aic eiohed, in cir- 
cumstances under v^iuch, in the pie^ent ta+e of our know- 
ledge, we should hirdb look fo tin in , the power the} pos- 
sess of decompoMi g euh oilici, and, by an interchange 
iiid new arrin^cmciit ot pinicioUs, of producing com- 
pounds, possessing prootities ihogctl cr different from those 
of the ingredients suppovd to he present, ind tlu»fdcili- 
ties which eveiy new detection of unsuspected pnnciples 

• From the Philosophical Tram for 1807, Part II, p 247 

^afiblds) 
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iiffords, toward the discovery of others, atd consequently Hence eudio- 
the composition, oi analj sis ot bodie** before held to be sim- alien* 
lie, it will not appear a rnattei of surprise, that the subject tion 
f^eudiometry should have obtained a considerable degree 
^'’'•attention fwm modern philosophers 
This would be an improper place to enumerate all that What ham been 
been done, or propo<^ed, by different men of eminence, 
to|/aids the production of something like a perfeit system 
on^^1S important subject, yet some allusion to tiuir labours 
appe'irs to be iiidispensible, and will be the means of pie- 
venting some circumlocution in our farther progress 

Halesf appears to be the lirat who observed absorption 
to take place in common air, on iiii\ing it with air obtained 
iiom a raivtuie of Walton pyrites and i^pint oi and 

that in tl^s process fiom being cleai they became “ a red- 
dish tuibid fume ” 

Dr Prie&tlc>, as he informs us in his Observations on dif- pncstlej 
Jereiit kinds oj Jirf^ was much stiuck with tins experiment, 
but never expected to h i\e the satisfaction of secin^ this re- 
mark ible appeal nice, supposing it to be pccul ir to the 
Walton pN rites, till encouraged by a sug^tsiion of iNir Ca- 
vendish, that probably the red appeal ance ot the mixture 
depended upon the spiiit of nitie only, he tiled solutions of 
the different metals in that acid, iiui, c itching the an winch 
was generated, obtained whAt he wished lotlie air thus 
produced he gave the name of nitrous an , and, from its 
possessing the properties of absorbing ih it portion ot itiiios- 
phenc dir which he calls depUlo^istuatcd^ piuposed its 
being used as a test foi aseertaiuii g tiie puiity of air ills Thefirneudi#- 
melhod ol pioeeediiig wa^ ingenious ind simple, known 
quantities of the an to be ti led, and oi nitrous gas, being 
mixed, wtie adinitled, ifter the diminution oi \Oiuiiu occa- 
sioned by their untoii, into a giaduated tube, winch lie de- 
nomin ited a ludiomcter 

It was with the test of nitrous gas, that Wi C ivend sh J Cavendish’s 
in ide his masterly analysis of the nr it Kensington and conlmoa air, 
Loiidoa, and by man) laborious pi occsses and compaiativ^ 

♦ Sntical Vol I, p 224, Vol 11, p 280 

Jpnl Trans for 1783 f Thil Iram for 1772, p 210 
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trials obtained i £sults, the acctiracy oi which has been more 
distinctly perceived, the more the science of chemistr}' has 
adtanced ( 

The blow combustion of phosphorus, which unites with 
the oxig^en to form an and, and the ^decom position of 
fluid sulphuret of potash, are certain methods of separatipii^ 
combinations consisting of oxigen and azote but the de- 
composition IS efft cted so slowly, by the action of these si\b- 
stances, tbit it bef ame a desirable object, to discover sjme 
means foi acceleiatmg the process This was supposed to 
have been effected by Gi 3 ton, who proposed heating the 
sulphuret of potash, in doing this, sulphuicttcd hidrdgcn gas 
however isficquently evolved, which, mixing with the lesidual 
gas, iiicrAses its quanaty, and renders the lesult fallacious 

The gretn sulphate of iron impregnated w th nitrous gas, 
first discovered by Dr Priestley, and itceiitl} used by Mr 
Davy for cudiometncal purposes, from its possesbtng the 
propel <y of ibaorhing oxigen gas from the atmosphere, is 
much lo be preftiied to the method with nitrous gas, as the 
green sulphite of iron docs not combine with the other 
gassts, with which the nitious gis is co iiinnnh found to be 
conta minted, and more cfitain lcbult^ aie o‘jtamed 

Having had oicaaion to repeat ni uiy of the experiments 
of others ana to make some new ones, I soon found what 
eiery one, wlio h is been engaged 011 the same subject, must 
ha\c expi rienced, that an ipparatus iiioie commodious than 
has yet been proposed, and at the suraF time capable of 
giving coriect lesults, with the greatest minuteness, was still 
a dcf'ideratum in eudiometrv lo detail the various idfas, 
that presented thernsthes ort the subject, would be an un- 
necessary tncroachinent on the time of this Society but ns 
I at last biKceededin (ontiiving an inbtruinent, possessing 
the above properties in a very eminent degree, I flatter my- 1 
self I shall not be thought uitiusivc, in offering a description * 
of it 

Ihis uppiratu**, whuh is of eisy construction, and ex- 
•tremely portable, consists of i glass measure M, p! 411 , fig 
I, giaduated into bundled paits, a small gum elastic bottle 
13 , figt 4 , capable of containiug about twice the quantity of 
th^ medbure, and furnished with a perforated 41;] ass btopper. 
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S, which IS well sekcurAl in tlie tiQck of i?, by means of 
waxed thread wound tiglrt round it and a glass tube, T, 
fig 3 , also graduated, but into tenths of the forniei^ visions, 
or 1^0 thousandth parts of the measure 

Tne glass stopper, made fast in the iicck of the q;um elas- 
tic bottle, as above mentioned, h is its exterior end giound 
with emery, exactly to fit tlie mouth of the ineosure 1 o 
the lower end of the giaduated tube T is cemented a smill 
steel cock, which is secured into the neck of a ver} small 
gum elastic bottle, fig 2 , by means of waxed thread The 
other end of the tube is eonical, so as to present a \ery 
small orihce 

Be^^ide this, the appnntus is furnished with a kind of 
movable cistern C, in which the tube can be slid easily up 
and down,»a id jet in such a m inner, that the water or other 
liquid in the cistern ma^ not pass This is easily accom- 
plished b} means of a eoik htted into its mouth, with a 
perforation thiough its axis to receive the tube The cis- 
tern, when in use, is to be hi led with water, or mercury, ns 
the experiment ni ly require, and becomes a secondarj cis- 
tern foi the meisiiie, as will be inoic cleail\ undei stood, by 
the following description of the metliud of performing ex- 
periments with tins instrument 

The measure is hlled with the air, oi gas, over meiciiiy in Maonproi 
the usual maniiei , and the elastic bottle is chiiged with the 
solution, intended to be emplo\ ed as the re igent the oi ifice 
of the stopper is then inserted into the m »uth of the mea- 
sure, 111 the meicnrv, and piessed home to its place 

T'he bottle irid measure, being thus united, iic to be 
firmly held at the ]oint Upon pressing the former, a por- 
tion of the fluid 18 injected into the latter, and the gas snf-e 
fers a degree of compression, bj which the action of the if- 
^initv, between it and the fluid, is aicelCiated On tikmg 
off the pressure, the bottle, by* its elastiCMty^ endfavours to 
obtain its original form, and receives buck the fluid This 
process should be continued as long as any absorption is oIj- 
served tef take place When absorption f eases, the bottle is 
to be separated from the measure under mercury, and the 
quicksilver which remains in the measure being brought to 
• the 
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the level of that m the cistein, the/^uanLity of absorption is 
then to be determined, which is done as follows 

Suppose atmosphenc air h is been the subject of the exp(>« 
ritnent, and consequently a lar|^e residuum left first note 
the hundredth parts and then, to obtain a knowledge of 
the fractional paits, remove the measun into the small cks- 
tern, m which the graduated tube filled with mercury is 
placed, slide the tube above the surface of tin Hind in the 
measure, and, opening the stop-cock, snftcr t«ic nn icury to 
descend, till it has drawn the Hind in the measure to a regu- 
lar division, then stop the locL, uul blcr the hundi’cdth 
parts on the measuie,and tht thoii*- iidth | irtson the giadua- 
ted tube, the united quantities give tin sum of tin. usidiiil 
gas Observe well m registc ling the thoii*‘ indth partn that the 
fluids are ex ictly on a level, on tlio outside and t it inside of 
the measure, this miy be casih efbt ted, by pouring out a 
portion of the liquid of the small c ist( rri, oi adding thereto 
Ifnistcadof ilmospheiic nir, i gas js tried, uhnh so fir us 
It is uncontumniati d can bt nearly wholly ab^ioibed by the 
reagents employed, the process becomes exceedingly simple, 
for if the rt suliium is under \ hundridtii pait of the measure^ 
It may be transferred roinpUuly into tlie giaduated tube, 
and its qii lutity at once asec rt lined 

The stopper S would hive injected the fluid with greater 
velocity h id it been straight, but it would not then have been 
so eonveniciit in the ana1\sis of eonipoiind gasses, wheie both 
iiierciny iiid hot solutions are occasionally iinplojed, as the 
ineuiny would hue so eompieSdid the fluid in the bottle, in 
iiitiodueiiig it under that metal, as to have tinowii out a por- 
tion of its eonUnts, and also have lobbed the hot solutions of 
the teinpeiatuie, which was necessary to their perfect action 
As to the si/e of the incasuie M, 1 Invc gene ally preferred 
the cubic inch divided into hundredth paits This is easily 
eflected by taking i stout glass time about half an inch cali- 
bre, sculing one end, then yi^eighing d4!2i giains of mercury, 
equal to ^252 gianis of distilled w iter at temperature 50° 
Fahrenheit 1 his is introduced into the tube,«the extra 
length IS cut oft with a sh ii j)-ed^c d hie, tare being taken to 
leive a sufficient portion to giiud the perioiated stopper S 
into its mouth 


The 
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Tb<i divisions are o^tainM by a small measufr^ made from and graduauni 
a glass tube sealed at the eM» and cut od exactly to the hun* 
dredth part of a cubic inch, equal to 34 2 grains of ipereury» 
which, being ground flat, is stopped by a piece of plate-glass, 
and t% divisions maike^} by the diamond, upon the introduc- 
tion of each hundre Ith part of mercury into the measure M 

The tube T is divided into tenths of the measuie M, or Mode of grin 
thousandth parts o( a cubic inch 1 his is done by tneasnr- 
ing one hundredth part of a cubic inch into the tube, and di- 
viding it into ten parts, marking the divisions with fluoric acidy 
or black enamel 

To prove the accuracy of the instrument, 1 shall proceed to 
relate a few experiments made with it 

The elastic bottle being tilled with the solution of sulphate Experiments 
of iron imprggnatcd with nitrous gas, and the measure with 
atmosphenc an , they were united, and b^ gentle injection 
were absorbed 

If the expenment is made hastily, the impregnated solu- 
tion loses a poition of its nitrous gas, which must be again 
absoibed by a solution of green sulphate of iron 

For ascertaining the purity of nitrous gas, the bottle mav 
be charged with the solution of green sulphate oi muriate of 
non 

For caibonic acid gas, with lime or bar) tic water 

For oxigen gns*, with the solution of green sulphate of 
iron impregnated with intious gas 

For sulphuretted Indrogen gas, a solution of nitrate of sil- 
ver was put into the elastic bottle, and siilphuietted hidro- 
gen gasf into the graduated measure l^pon the first injec- 
tion, the solution took a black flocculeiit appeal ance, and a 
consideiable portion of the ga's was ibsorbed After re- 
peating the process as befoie mentioned, the lesidnum was 

The instrument may be likewise generallj applied to the Mixed pauses 
analysis of mixed gasses may be ana- 

1 ha\e been able completely to separate the carbonic acid 
gas fiom tl^e sulphuretted hidrogen, by a solution of the ni- 

* Obtained from oximunate of potash b} heat 

•f Obtained from suiphuret of potash by diluted muriatic acid, and cob 
lected and preserved jvith ihe greatest care 
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trate of 8i1vei^ or of mercury cmfQoye^ hot The caAonii 
acid gas IS expanded in this process, but on standing over 
mercury it returns to its original volume The sulphuretted 
hidrogen, in this instance, is taken up by the metallic nitrate* 
It should be here observed, that the(«icetite of lead must not 
be used, as the carbonic acid gas, even at a high tempera- 
ture, decomposes it, forming carbonate of lead 

The piopiiety of using the solutions hot will be seen, 
when we recollect, that the carbonu acid gas is soluble in the 
water of solution at the common temperature of all these 
compounds ^ 

Nitrous gas, and carbonic acid gas, may be sqiarated by 
means of the hot <^oliition of the green sulphate of iron To 
efftet thi^;, heat a solution on a glass capsule over a spirit lamp 
until ebullition Ha\ing filled the nieasure W6th the com- 
pound gas, chdr<*^ the tHstic bottle with the hot solntion, 
and unite them Thi nitrous gas in tvio or thre iiijectiona 
will be ibsorbed, chang ng the colour ot the solution, while 
the carbonic id gus will ht a little rir^hcd, but no absoip-^ 
tion of It will tak( pi ic( 

PrcM' us to these expeiiments on the compound gasses, I 
had tr<d sovem^ o i the c irboiuc at id, siilphuiettid hidro- 
gen, and nitrous gis»ses in tbeir unmixLd states One hun- 
drid parts of pure alcohol at the common temperature will 
absorb 70 pails in volume of caiboi ic lud, and the same 
quantity of sulphuictUd hidio^^eii \1loIioI impregnated 
with the latter preeipitatts the solutions of the nitrates of 
lead, SI h Cl, and mercury, of adaik blown colour Nitiic 
acid of the sptiihc gravity 1 4, and also of 1 SSj absorbs 
carbonic acid gas, without any appaieiit change 111 the nitric 
acid Sulphuretted hidrogen gas is also absoibed by nitric 
acid, which occasions a slight milky cloud or precipitate 
therein • 

The solutions of nitrates of bai'ytes, strontian, and lime, 
absorb carbonic icid gas equal to half their volume, without 
any apparent alteration 

Solutions of nitrates of bar\tes, strontian, and lime, also 
absoib sulphuretted hidiogen gas, equal to VVof their vo- 
ICimc, with a slight chuigf oi colour, the solutions thna 
impregnated precipitate solutions of nitiutc of mercury and 
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Silver, and Acetn-» ofiAcad, of a dark brown colour, and 
would be useful as chemical reagents 

Carbonic ac id gas, as 1 have before stated, deromposes so- 
lutioiis of the acetite of lead, hot or cold, forming a precipi- 
tated carbonate of lead 

Carbonic acid gis is^ibsorbed bj the solution of the green Carbonic acid 
sulphate of iron, under the temperature of 100° Fahren- ga® absorbed 
belt but this is onl} the action of the water of solution water^u^sldu- 
If the teiiipeiature be near boiling, or abo\t 180° Fahren- ^ 

belt, the solution increases the volume of the gas without ® 
the slightest absorption , after carbonic acid gas has in this 
wav been treated with the hot solutions, it is still soluble in 
Water at the common temperature, or in aqueous solutions 
of lime, or alkalu 

Nitrous gas is absorbed by solution of sulphuret of pot>" Nitrous gas 
ash, with a sep iration or foimatioii of sulphur Upon inject- 
ing the solution the sides of the measure take a milky ap- 
pearance, which on the second iiijecttoii is washed down, in- 
soluble in the liquor About 80 parts from 100 of gas are 
absorbed 

Nitrous gas is also absorbed by nitrate of coppei in solu- 
tion, without ail} peculiar alteration 

In these experinierits, great care mu^t be taken not to in- Forcept used 
ciease the temperature of the gas by the hand To prevent 
this I use a pair of small cireular-niouthed forceps, lined perature from 
with cloth, which firml} giasp the measure, fig 5, and if the hand 
the expel iments should in any way be delayed, u correspond- 
ing manomeUi will alwa}s be sufficient to c orrect the errour 
occasioned by change of atmospheric temperature and pies- 
sure 

To ascertain the quantity of carbonic ac id gas, contained Examination 
in oxigen gas (of a known piintv,) after combustion, or de- of o^wigen for 
composition of carbonaceous substances, lime water will be after combus 
found sufficient tion. 

If it 18 required to know the punty of the oMgen gas, af- and for other 
ter the carbonic acid gas has been absoibed, the best method, gasses 
and the least liable to errour, is to withdraw the residual oxi- 
geii gas, *by means of the small graduated tube before de- ' 
senbed 

To do this, remove the measure into the small astern of 


ineicurv. 
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mercury , prec-q the quicksilver ojt of Abe smnll bottle 
the fingers and thumb, and let/^thc t ibe rise a sufficient 
height within the measure, that the bottle extending itself 
shall withdraw the whole of the gas from the measure, tak- 
ing tare Ihal the cock be stopped as soon as it has completed 
it, and also to pi event the solution from entering tlu tube 
If the opt mng of the tube is sm ill, it mav tin i be d awn 
down into the mercurv, iMthoiit the pov<^ bility of luj poition 
of the gas escaping, w hill tbt measure i dMeJ or cleaned, 
or a fre h one filkd with im ftni\ snppli d to ueivc it 
1 Ins w ly ol transit II lij^ wi hi oiukL very udMiitagcous, 
particukil) m tlie sepurHtion of g isses liable to oi ibsorbed 
under cerl mi t€iin>c. itiiri , and also where a new series of 
ingcnt-. IS to I L I iiploycd, as fiom th" dt positions of foi'- 
mtr solutions on tlu glass measure a souue of consideiable 
errour would aii^e 

T he residual oxigtn gas being thus transferred into a clean 
dry measure, the processes bciorc described lor eximiuiiig 
oxigeii gas may be then used, oi the qnantitv of carbonic 
acid gas (for examination) be mg found b) bint w iter,anothei 
Tneasiiic of the gas may be tried, first with the gieen sul- 
phate of iron impregnated with nitrous gas, and then with 
the green sulphate iii solution onlj these will take up both 
the carbonic acid gas, and the oxigen gas, leaving only such 
residual gas as the oxigen might have originally contained 
Transferring is not here nt cessaiy, as the two solutions 
may be used one after the other, taking c ire to use the so- 
lution of green sulphate last 

M^here it is not requisite to transfer the gas into a dried or 
clean measure, previous to the use of dnollic.! solution, as in 
the instance I have just mentioned, a quantity of the first 
solution in i> be withdrawn, by simply tilling the elastic bot- 
tle with mtreur}, then joining it to tlu measure, and by in- 
clining the meibuie, the meicurj by its gravity will displace 


the former solution 

If at any time the gad should get drawn into the elastic 
bottle, it may be very easily returned into the measure, by 
Inclining sometimes the bottle, and sometime^ the measure 
oidy crroiir that could arise from this is, an increase of 
temperature in the gis, which may be rectified, by plunging 

the 
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* the whole apparatJU iiijl mercury, or water, of the standard 


thft 


temperature | 

'^Ihe adva ita^es of thft oon«^tiiKtion of the eudiometer Advantagsi of 
will hereiililv peiceived b\ all tho-^e, who 'ire in tlte habit of 
xn (h mnl experiments The portion of gas to be 

examined is completely under command, it ma} be agitated 
without the least tear of the intrusion of an> atmospheric air, 
and the process theichy ier\ materially shortened The 
gum thstic IS 1 Mil tance so little acted upon by chemical 
agents, th it a gieit \ariet3 may be employed, and above 
all, we can very convenient! use hot solutions, which will 
be found in important auxiliary in the examination of some 


conij ound isses 

Simple as this instrument may appear, it is cilculated to 
extend our knowledge of the chflerent kinds of air, by the 
precision #iid iccuracv which it enables us to obtain, and 
which solely constitute the value of every experiment* 
A degree of conhdcnce is inspired fiora knowing, that we 
can depend upon our results, and hence much valuable 
tunc, which would have been wasted in uncertain, if not 
useless investigations, may be directly applied to the ad* 
vancemtnt of science 


III 

On the Rcvttal of an Obsolete Mode of managing Straw* 
bernes l]y the Right ll(m Sir Joslph Banks, Bart, 

KB P KS 6fc* 

TThE custom of lading straw under strawberr}^ Plants, ijtniwformfrly 
when their fiUit begins to swell, m probal)!} very old m this lawl u« 4 ef 
couDtr} the name of the fiuit bears U stimony in favour of 
fills conjecture, tor the plant has no relation to stiaw in any couiiMy 
other Wd\, and no other Lurupean language applies the idea Henci th« 
of straw in a ly shape to the name of the berry, or to the 
plant that bears it 

When Jos# ph Banks came to Spniig Giove, in 1779, Pr»ctt«edwith« 


•From the Transactions of the IlurticuUaral Souetj , Vol I, Part I, p 54 

• h« 
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In these 00 he found this practice in the gaid^D Jf^hn Smith, the gai^ 
deiier, i^ell knoun among his bwtnre^i as a man of moref 
than ordinary ubjlities in the pr^ession, had used it there 
many }ejrs, he learned it soon after he came to London 
from Scotland, piobabi} at the Neat Houses, where he first 
worked among the inaiket guidener^, it is therefore cjearly 
an old piactiee, though now almost obsolete 
Attended with picserving a crop is ver} tensive it shades 

various advan- the roots from the sun, prevents the w lote of moisture b/ 
i^ges. evapoiution, and eonsequenth , in dry timca^ when waterings 

IS necessary, makes a less c^uuntity ol vvaier suffice than 
would be used if the sun could act imniediitely on the sur- 
face oi the mould, besides. It k( eps the ledimig fruit fiom 
ristiijg on tlie eaith, and gives tl e whole un air of neatness 
ns well IS an effect of real cleanliness, which should neter 
be wanting m a gentleman’s garden * 

Expense of the "Ihe stiawbtrr) beds iii tliat garden at Spring Grove, 
practice which has been mca iirtcl for the puipose of ascertaining 
the expense mem red b) this method of management, are 
about 75 feet long, and five feet wide, nth containing tliiee 
rows of pi lilts, and of course requiring four lows of straw to 
be laid uiidci them Ihe whole consists of 600 feet of 
beds, orlSOOfectof stravberrv plants, of different sorts, m 
row 8 1 he strawmg of these beds consumed tins } tai , 1 80G, 

the long straw of 26 trusses, foi the short stiaw being is good 
foi httei IS the long straw, but less applicable to this use, is 
taken out, if we allow then, on the original 26 trusses, six 
M mere trifle ft*** 1'*’^ str iw taken out and applied to other uses, 20 
trusses will remain, which cost th s year lOd a truss5 or Ib^ 
8c/ being one penny for every nine feet of strawbcnies in 
rows 

The straw Fioiu tins original expenditure the \ due of the manure 
makes manure made the stiaw when taken fiom the beds must be 

ducted, IS the whole of it goes tindiminibhed to the dung« 
hill as soon as the efop is over 'I he cost of tins practice 
therefore cannot be considered as heavy, in the present yea^ 
not a single shower fell at Spring Grove, from the time the 
^ Ptiaw was laid down till the crop of scarlets was nearly 
surf much la- finished, at the end of June The expense of strawmg was 
hour and water tKcrefore many times repaid by the saving made in the la- 

« hour 



ON RAISINC|^ VARIETIES OF THE POTATO. 

Nbowr of watenng, alkd profit of this sivihg was immedi- saved bv1t m 
ately brought to hcIouii^ui increase of other crops, by the s*easou5 
use of uaUr spired iioin the striwherrits , in^ brides, tlie 
beines themselveb were, undtr this management, as lair and 
neafl^ as lu^e as lu (|rdiiuiiy }curs, but the general com- 
plaint oi the gndem is this }tar u is, that the scarlets did 
not reach hilt then nitunl sue, uid ot course required 
twice IS rnanv to till a pottle is would do it in a good }eai 

In wet irs tlie straw is of less impoitinie in this point i,j moderately 

of view, but in \cars ino kritih wet, the use of strawing *‘®“- 
, , ,, , ders \vjt» ling 

sometime'i imkes vvatinng wholly unnecessary, when gai- 

deneis who do not sti iw nc undei the necessity of resorting 
to it , and wc a'l know if w iteimg is once begun, it cannot 
be Idt off till run enough has talleii to give the ground a 
thoiough soaking 

Even in wet yeirs the striw docs considerable service. And m wet 
heavy ruins never lad to dash up abundance of mould, and J^aerdble^ser” 
fix it upon the berries, this is entirely prevented, as well as vite 
the diitine'^s of those hemes that lean down upon the earth, 
so that the whole crop is k( ])t pure and clean no earthy 
taste will be observed in eating the fiuit that has been 
strawed, and the cream wliuh is sometimes soiled when 
mixed with strawberries, bj t^ic dirt that adheres to them, 
especiall} in the earl} part of the season, will retain to the 
last drop that unsullied red and white, which give almost 
as much satisfaction to the 630 while we are eating it, as 
the taste of that most excellent mixture does to the palate 


IV 

On raising new and early Varieties of the Potato (Solan uni 
t Tuberosum) By fiioiiAS Andrew Knight, Esq 
F R S 

TT HE potato contributes to afiord food to so large a por- 
tion of th*e inhabitants of thi« countr}, that every improve- 
raeiit in its culture becomes an object of national imj^pi- 

* From the Tcanfi nf thcHorticulluralSocieU, vol I p I, p 57 
Vof XIX TTlb 1808 U tanoc 
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ON RAISING NEW 'lARlETIEl OF JTHE POIATO 

tance , and thence 1 am induct;d t 4 Vio|p, the foHowing^ 
communicatioii may not be unac^pt liflt to the Horticultu 
ral Soci^v 

K\ciy Peibon who has cultivated early i 'inttieg of this 
plant, niU8t have obber\td, tl it tlie 3 ^ne\(.r ^dord 8 ted^ nor 
even blobsoms, and that the onl} method ot pmp«igating 
them 18 by dividing their tuberous routs and experience 
has snfhcienlly proved, that e\civ vanetv, wlu n it has been 
long piopagated, loses gradudl} sonic of those good qnalH 
ties, winch it possessed in the earlier stages of its existi nte 
Dr Hunter, in his Hcorgical Lssi^s, 1 thnih has limited 
the dmation of a variety, in a sUtc of peiiection, to dbout 
fourteen }eais and piobabl}, taking laiieties la the aggre-i 
gate, and as the plant is generally cultivated, he is nearly 
accurate A good new \aiielj of m earlj potato is theie-< 
fore consideicd i valuable acquisition by the pel son, who 
has the good foitune to hive raised it, and as an tarly va- 
riety, according to any mode of culture at present piactiscd, 
can only be obt lined by accident fiom seeds of late kinds, 
one is not vciy frequently produced but by the method [ 
have to communicate, seeds are readily obtained iipm the 
earliest and be«'t larietits, and the seeds of these, m suc*^ 
cessivc generations, may, nut improbably, ultimately afford 
iiiiieh eailier and better laneties, than have vet existed 

I suspected the cause of the const int failure of the early 
potato to pioduce seeds, to be the p ret ci naturally earlv for- 
mation of the tubeioub root, whidi diaws off, for its sup- 
port, that portion of the sap, which, in other plants of the 
same species, iffords nutriment to the blossoms and seeds, 
ind txperjment soon satished me, that my conjeetuies were 
perfectly viill founded 

T took sever il methods of placing the plants to grow, m 
such a situation, as enabled me readil} to pieient the fnr- 
Uicition of tubeious loots, but the following appeanng tlie 
best, it IS uiiiitQessary to trouble the Society with anaecouiit 
of any other 

Having hxed strong stakes in the ground, I raised the 
mould in a heap round the bases of them, and in contact 
vytb tJ e stakes, on their south sides, I planted the potatoes 
from which 1 wished to obtjiiu seeds hen the young 

' plants 
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plants were about fAr high, they were secured to the 

stakes with sliredsland'Viails, and the mould was then 
washed awa}, b} a nron^ cunent of water, from^the bases 
of jheir stems, so th** the fibious loots only of the plants 
entered into the soil • The hbious roots of this plant are The proper 
perfectly distiiut oiginb fia n the runners, which give exis- f/oin''the"roi». 
tencc, ind substijiiLnth cni\e> nutiiinent, to the tuberous ners 
roots, and is the riiimeis spring liom the stems only of the 
plants, winch art, in the mode of cultuit I have described, 
placed wholly out of the soil, the formation of tuberous 
roots IS c inily pitienteil , and whenever this is done, numer- 
ous blossoms will soon appoir, and almost e\ery blossom 
will afford fruit and seeds It appears not improbable, that Moderately 
by intiodiKiiig the farini of the smill, and very early vane- 
ties into the blossoms of lliose of 1 irgir size, ind somewhat tainableby 
later habits, moderately caily vaiieties, adapted to field cul- 
turi, and winter use, might he obtained, and the vilue of 
these to the firmer in the (oldti pirts of the kingdom, 
whose crop of potatoes is succetded by one of wheat, 
wouM be very great I have not ^et made any experiment 
of this k nd, but I am punaied to do it in the present 
spring 


V 

4n Account of two ChUhen born icith Cataracts in tluir 
/ i^es, to show that their Sight uas obscured in tery different 
Degrees, with Experiments to determine the pi oportional 
Knowledge of Objects acquired by them immediately offer 
the Cataracts were remoiul By Everard Mome, Esq 
• FR S* 


R Cheselden's observations on this subject, lecorded Chrseldens 
in the Phd Trans foi the ycai 1728, pointed out two mate- observations, 
rial facts , that vision alone gives no idea of the figure of ob- 
jects, or their distance from the eve, since a very intelligaiit 

•*Phil Trans for 160G, Part I, p 83 

H 2 bo\. 
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CHITDREN BORN BLIND RrS’foRE]^ TO SIGHT 

l>o> » 13 years oFa^t, upon recovering hi/ sij^ht wis unable to ^ 
clistm^uish tlie outline of any tli^ )>llced before him, aud 
thouglit ijiat tvei} objrc t tone hcil his e/e 
Wire sin op- Mr Ware ^ « xscb, which have iiU(/ a plict in the Pliil 

bition to them f(,i ind are < ouipared w^h th it of Mr CHPkcI- 

deii, dppe ir to lead to a diHerent cone lusion T. he following 
ohbei V itions aie laid befoie the Soeict} with a view to explain 
this ciicumstaiici 

Br\ born Case 1 William Stiff, twelve years of igc, w is oclniittcd 

into St George s IJospitil under m3 eare, on the 17th of 
Jul^, I8OG, with eatiractsiu liisc}!**, whieh, uccoidiiig to 
the account of his niolhei, existed it the lime oi birth 
From curliest iiifaiK 3 henevci stietc iu d outhis hand to eateh 
at iny thing nor wtie his c^es din cted to objects placed be- 
fore him, but lolled about in a vpr3 uiiusu il manner, although 
HI other respects lit was a lnel3 child The e3es were not 
exainiiied till he w is vj\ months old, and it that time the 
c attracts weie as distinct as when he was iceeivcd into the 
hospit d 

Distintriudicd Pievious loan operation be ing pei formed, the following 
l^ht, V could oircunistances weie ascert uned itspectimg his vision He 
•rataiidk could distihguisli li^lit iioiii daikness, and the lij^ht of the 
sun from that of a hie 01 candle he slid it was ledder, and 
muK pleasant to look it, but lightuiiig made a still stronger 
jnipiission on his C3t*» All these different lights he called 
led 1 he sun appealed to him the size of his hat The 
candle ffaine was larger than his huge r, and smaller than bis 
nun M hen he looked it the sun he said it appealed to 
touch his e3( \\ hen a lighted candle was placed befoie 

him both hi^ e3es we c cliiected towauls it, and moved toge- 
ther When It was at aii) nearei disi nice than 12 inches, 
he said it tone he 1 his eves When mcived further off he 
said it did not touch them, and at 22 iiiehes it became ip- 
vi ihle 

One of the ca On the 2lst of Julv the operation of extracting the erys- 
tract^ Tn? tallme lens was pertuiiDed on the left eye Ihe capsule of 
yeai-s of a^e the lens w is so very stioiig a*^ to require some fo pe to pene- 
tiate it \V lieu vvouiuled, the contents, wh ch were fluid, 
il^shed out with great violence Gight became ver\ distress- 
ing to his 6)6, and gave him pain After allowing the e3re- 

• hd^ 



101 
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lids to remiin clospJl foi^ a few minutes, anS then ooeninp^ 
them, the 
posiire to 1 

said, “ your head, i\jVth seemed to ton# h miv e\e ’ hut he 
toulfl not tell Its sh ip| He went to h(d and tool a opi- 
ate draught the pun in his» e^e oboiit in hour after 
which he fill askep Ihe uhoh of tint dn th( ln»ht u is 
distiesbino to Ins eje, so tliat he couhl a l^'^ir the least ex- 
posure to it 

On the 'Jid tlie eje-lnl-. were oj^cned to i ♦hp < \ e 

Thf h^lt « IS Icss oHLiisi\e TI( sail! he s«\ 
which touched Ins (^^ Iheie w is so imuh inflin ' n 
on thf e-1) ill, ‘h it n h » < h was apid ed to the te rnnh , uid 
the common mi ins fui itnio\ing inf imrn ition were used 

On the ijd thi i)cu is It s inflanitd an 1 hi could heir 
a \\t ik lii,iit Tlic pupil wn-i of in iiri^du h^nrf, ind 
the wonndid cornea hud not uiiitid uith i s(iio«»lli siiriiir 
11c Slid he <onld •'CP seinal [^tntUim i round Inm hut 
conUl not desenbe then hgure \\\ fiii, wlidc I wislouU- 
lug it his e\c, he smd isas round and rul 

On the ^iOtli the infianimaliou hid sulisdid, but on the 
27th retuiiud, and continued notwiihs andn ^ diflpuent 
means re cniplo3ed for its ri ^lo^al, till the 1st of August, 
when it was ilinost cutirclv gone On the 4th thi im was 
apparenth so well, that an attempt w is rn ide in tije pte- 
sence of Mr C ivemlidi ind Dr ollaston lo isitrt nn its 


pupil ap(karecii clear, but he could not btai (x- 


■ht 04 my asking him what he had seen, hi 


ETe-t of tl e 


poweis of vision, but it w is so weik, that it bfiirrii ni- 
ccssaiy to sh idt the ghii of light b\ lunging a white cloth 
before the window llic least i f tion f itigued the rye, 
mid the cicatrix on the cornea, to w* ich the ms had become 
attached, drew it down so is lousiiKi ibh to dinn nsh the 
pupil From these ciicumsi mccs nothing could be satis- 
tactoiily made 0 it respecting thi bo ’s vision On the 1 ith 
a second aitempt was made in the priseuie of Mr Caven- 
dish, but the pupil < ontinued so contracted and irregular, 
and the eve so imperxict ui its powers, that it berime neers- 
f iry a secy id tune to postpone any t xpi ninents I 

Ou the l6tli of September thi n_ht esc wis couched flip other eje 
This opciatiOQ was prejern d afti r what had happened to^iie 
editr e^c, iii the hope lliat thtre would not be the same clc- 

gice 
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gree of inilaxnmBtiony and as the former cataract was fluid, 
there wasevtr}^ reason to belie\e th^coiAhing would in this 
instance be most efficacious 1 

The operation gave pain, and the li^t was so distiessing 
to his e}e, that the lids uerc closed » soon as it was o^r, 
and he was put to bed 1 he consequent inflammation was 
not severe, but as soon as tl e fluid cataract, which had been 
difliiscd through the aqiuous humour, was absorbed, the 
capsule of the lens was found to ht opaque, and the sight 
consequently impcrfctt The t\es weie not examined with 
respect to their vision till the 13tl) of October, during which 
penod the bov rem iiiicd quiet in the hospital On that day 
the upper part oi the pupil ot the left eye bad in some niei- 
BUie iccoiercd its ii itui il st ite, and h id become traiisp irent, 
but the cic itrix in the toiiica was more extensively opaque 
than before The light now was not distrtssing to either 
eye, and when strong, lie could uadil} discern a white, red, 
or jtllow colour, pirluul^uly when bright and shining 
The sun and otlur ohjicts did not now seern to touch his 
ejts as before, they ippe ucd to beat a short distance 
from him 1 he e}e, which h id been couched, had the most 
distinct vision of the two, but in both it was imperfect 
The distance it which he saw best was li\t inches 

AVhen the object was ot a biighl colour, and illuminated 
by u strong light, he could raaki out that it was flat and 
broad, and whtn one loimr of a st|une sub&tancc wts 
pointed out to him, he siw it, ind could tind out the otlicr, 
which was 'it the end ot the s ime side, but could not do this 
under less fivour iblc c iii umstances Wlun the four coi- 
ners of a white i ird were point d out, and he had examined 
them, he seemed to know them, but when tht opposite sur- 
face of the sai 1 C Co. d, \ hi''! w is yellow, w is placed before 
him, he could not tell wluthci it had corners or not,sothat 
he had not acquired 'iiiy coiieit know'edgi of them, since 
he could not appl} it to tiu next coloiiicd surface, whose 
foim was cxiictb tin «'aiiic, \ ith that, the outline ot which 
the ej e h id bi t n taught to tni e 

Case ll Tohn Saltcr, jears of age, was admitted 

yii/i St Geoigt s Hospital on the 1st of October, 1806, un- 
der 
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der mv care, with catar^^ts in both eyes, whi^h according to 
the accounts of his rf lutions had existed from his birth 

Aftet he was receded into the hospital, the following cir^ I)i^ ins:uished 
cumstances were asceWined i espectiug his viMon 1 he pu- light colours 
pil^v4:ontracted consiferdbly when a lighted candle was 
placed before him, and dilated as soon as it was withdrawn 
He was capable of distinguishing colours with tolerable ac- 
curac}, pirtirula ly the more blight and vuid ones 

On the 6th of October the left e\e was coiichtd^ This Onreje 
Operation was prtfi rred to extraction liorn a beh f, t» ^ 

oataracts were not solid, ami as the in|ui) done to i» c c ip- 
sult b;y the opei if ion would be less, time was not 1h me 
chance ol inllamniation, the disposition foi which had bren 
so stiong 1 1 the fount r cisc As the e>e was not irritable, * 

and was likcl) to be but little disturbed by tins upii itioii, 
every thing was pre louol^ got ready for ascertaining Ins 
knowledge ot objects, us soon as the operation w is over, 
should the ciiciiinstaiiccs piovc fuourahlc 1 he operation r (T n of the 
was attended with •tuc cess, and ga\e ver> little pain Tlu wnou 
eve w is allowed '^tn minutes to reco\ei itscH a lound piece 
of card ot a yellow colour, one men iii diameter, was then 
placed about six niches fiom it He said nnmediatelv, that 
It was y< How, and on being asked its shape said, “ Let me 
touch it, and 1 will tell )ou ” Lemg told that he must 
uot touch It, after looking for s'ome time, he said it was 
round A aquarc blue cai J, nearly the sumesize, being put 
before him, he said it was blue and round Atnaiigulir 
piece he also called round The diderent colours of the 
^objects placed before him he instmtly decided on with 
gieat coircctness, but had no idea ol then form He moved 
Ills eye to different distances, and seemed to see best at (> or 
!7 inches His foe d distance has been since ascertained to 
be 7 inches He was asked whethei the object seemed to 
touch his e^e, he said “ No,” but when di lud to say at 
what distance it was, he could not telU These experiments 
were made in the theatre ot the hospital, in which the opera- 
tion was performed, before the surgeons and all the students 
He was liighly delighted with the pleasure of seeing, and I 
said It was “ so pretty,” even when no object was bebii^^ 
faim, only the light upou hiseje. The e\c was covered, 

and 
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Sease of vision he was puITto Led, and told tcJfteep himself quiet, but 

aft r ihc oper- ^ li i 

ation Upon the house-Mirjreon gomp; tj nim|halr an hour atter- 

wuids, his was found iinfo\ertd, Jid he wiis looking at 
]iis bid ciirtdifis, which weu tlo^-e 1 he bandau^e 

w IS If placed, but so dc lighted w is thi bo> vt'itb sc eini^^fhdt 
licaguu uiimc-diatc iv nmo\<d it This cin urn '*tan( e dis- 
tiesscd the house-sin^ )ii, who hid been directed to pre- 
vent liini fiorn looVnif^ it my thing till the next d iv, when 
the f xperimc iit was to bt repe itcd V indin^ tliat he could 
not enfoict Ins instnu lions, he thought it most advisable to 
itpe it the rxpciim* nt ibo it two hours ihei the ut>ei itioii 
At hrst till, boy nlltd tht difh n nt caids lound, but upon 
bein< shown a squaie, and asked if he could hnd any coi- 
ners to it, he wis very disnous ot touching it 1 Ins being 
refused, he cxirnuicd it for some lime, uid sud at last that 
hf hul found a cornei, and then re id U counted the four 
corners of the sqnne, and ufterwauls when i tri ingle wis 
shown him, lu counted the corners in the same wav, but in 
doing so his eve went ilong the edge from corner to comer, 
naming tlieni as I c w< nt along 

Next d IV, when 1 sew him, he told me he had seen ** the 
soldicis with then tifr*' end pretty thiiiLS ** The giiaids m 
the morning had in mhed past the hospitil with their band , 
on he iriijg the music he h id uot out ot bed, and gone to the 
window to look at them Suing the biight barrels of the 
iniisqufts lie must in his mind have connected them with 
the sounds which he heird and mistaken them for musical 
instruments On ex miming the eye 24 boms after tlie ope- 
ration, the ^upil was found to be clear A pair of scissoiw 
was shown liim, and he said it wis a knife On being told 
he was wiong, ho couhl not make them out, but the mo- 
ment he touched thc»m be said they were scissors, and 
seemed delighted with the distoverv On being shown f. 
guinea at the distance of 15 inches from his eye, he said it 
was a seven shilling piece, but pi icing it about 5 inches from 
hiB e e be knew it to he a guinea, and made the same mis- 
take, ns often as the cxpciiiiient was repeated 
I From this time he was constantly improving himself b\ 
cxuniuing with his hands, every thin^ 
vithiu hi:> reach, but he frequently forgot what he had learnt 

• On 
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On the loth 1 saw lmnN?^ain, and I told hiu^bis e\e was so 

well, that he mij'ht about as ht pleased without leaving aiion ^ ^ 

the room lit imniikJiatct^ wt ut to the window, and called 

out, “ What IS that Moving ^ ’ 1 asked him what thought 

It vs IS ^ He said, A|dog diawing a wheelbanow Ihere 

IS one, two, thiee dog» di luing aiioti cr How very piett) 

1 hese pioved to bi carts and hoi-»ea on the road, which he 
saw fiom a two piir of st iiis window 

On the 19 th, the d lU icnt colouied pieces oP card wcie 
separately ))lacul before his eye, and so little had he gained 
m thirteen days, thit he could not without counting 
their coiners one by one tdl then shape Tins he did with 
great iacihty, running his eye quickly along the outline, so 
that it was psidcnt he was still learning, jnst isa child learns 
to read He hid got so far is to know tin ingUs, when 
they were placed before liini, and to count the numbci be- 
longing to any one ob]ect 

riu reason of his making so slow a pi ogress was, that 
these tiguies had iievei bet n subjected to exarnni itioii by 
touch, and were unlike anv thing he w is ai eustoined to see 

He had got so much the hibit of assisting his eyes with 
his hands, tiiat nothing but holding them could keep them 
from the object 

On the iOtli the exjieninents were again repeated on the 
couched eye, to ascertain the degree ol jiiiprovcnicnt which 
had been made It was now found that the boy , on looking 
at any one of the cauls in a good light, could tell the form 
nearly^ as reuiily as the colour 

From these two cises the following conclusions may be 
drawn 

That, where the eye, before tlic rit iract 1 $ roraoved, has General con 
only been capable of discerning li„ht, without being able to '^bisu»ni» 
^distinguish colours, objects after its removal will seem to 
touch the eye, and there will be no knowledge of tlieir out- 
line, which confirms the observations made by Mr Chestl- 
den 

That wlift-e the eye has previously di tinguished colours, 
there must also be an impeifect knowledge of distances, I 
but not of outline, which howevei will afterwards be 
soon acquired, as happened in Mi W are’s cases This is 
• prov ed 
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)>roved by the history of the first boj' in the present Paper, 
^ho before the operation had no Kiioiflcdge of colours or 
distances, but after it, M^hen his eye hm only arnved at the 
same state, that the second boy’s was 11/ before the opcnition, 
he had learnt that the objects were atfi distance, and of flif- 
ferent colours that wrien a child has acquired a new sense, 
nothing but j^reat ptiii or ab^^ulutc coercion will pic\ent 
him from inakm^^ use of it 

(fcabractsin I*' piactifal view, these c uts confiiui c\er\ thin^^that 
thilclren gen^ baa been stated by Mr 1 ott ind Mi VVbin , in proof of ca** 
fcoilchmg taracts 111 children benif^ j^eiurill^ suit, ind in fa\oui of 
iTerablc 10 ex couching, as beinj^ tin opci i^ion best id ipled tor lemovmir 
them They also le id us to a conclusion of no small im-'- 
poitance, which has not beloie been adveitcd to, that, 
when the cataract has assiiiiied a fluid foiin, tliccipsule, 
which is naturull\ a thin transparc nt membrane, h is to resist 
the prcssuie of tins flu d, winch like every othii disciscd 
nccuinulation is liable to iiicreise, and distend it, and theie- 
foie the capsule iMreiideied thukci and more opaijue in its 
substance, like the coats of encysted tumours in lorxl 
'the earlier tke As such a ( hani'C is liable to take plac e, the earliei the 
jperformca*ihc operation H pci (ot me dm all chi'dren, who ha\e cataracts 
better completely foimcd, the u^ie itci is lluir charuf of liaxinq’ 

distinct vision aftci tin opei ition Tt is unnec e ssa \ to point 
out the advinituj'es to be derned fion its bcin^ done at a 
inoic carl) ugt, indcpc iident of those respecting the opera- 
tion itself 


VI 

ICxperitnenIs on tar tom Specir^t of Cvichona 

^ \LiQUFIlN^ 


Mr 


^evenl kinds Several different kinds of c mchona are met with in 

S!rk II Vlie shops, but the chief and most in use are the following 

, s three First that foniieil) called bj the vague nui^ieof Peruvi- 

Tiic three I an baik, and which appeals to be taken from the ciiTthona ob* 
Vhcinalis L This is cxteiiially of a gri) colour, and inter- 
Abndged from the Aunilcs Je Chimie, vol LIX, p 113, Aug 1306 


Chief 
'Thecomoion 
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nally of a pale reel, thiajanel convoluted fre^ the contrac- 
tion of the iiiuei surfiiec , smooth and as it were resinoub in 
its fracture, but son etimdS bhglitl^ fibrous, and of an as- 
tringent iind bitter iaste Its powdci is lawn Coloured, 
mingled with a tinge ok gia} 

The second^ known xiy the uame of red bark, and some- the red 
tunes erromoiisly called in France quinquina pitton, is of 
a much dcc^tci colour, comniouly vei^ tb ck, little if at all 
convoluted, iibious, and nut it all resinous lu its fracture, 
with ail astiingt it and vniy slightly bitter taste 

The thud, or yellow bark, which is of most recent date, the yellow 
must not be conloundcd witli the Angustiira bark, as is 
sometimes done by the French druggists This is of a pale 
y ellow colour , of a more bitter but less astringent taste than 
either of the piece ding, partly woody, partly resinous in its 
fracture , and a little convoluted, according as it u more or 
less thick 

It would be of important service to the phvsician, as well No ready me- 
ns to the merchant, if theie were any sure and simple me- tnrRuishing 
thods of distinguishing the good kinds of cinchona from their goodness, 
such as m bad or d imaged but hitherto we have nothing 
to guide us except their ippc trance, which may be fallaci- 
ous, and our ]udgment irom which must depend on our in- 
dividual skill and prictice Mr begum indeed has said, Segum mis 
that the aqueous infuMou ol the good kinds possesses ex- t'lkua 
clusively the projierty of pici pit iting infusion of tan, and 
that of the bad of prccipit iting animal gel itine, but this is 
an errour, for there aie several species of true cinchona, that 
do not precipitate tannin, and yet cure fever* 

I have compircd the physical and chemical piopeities of 
the infusions of every kind of cinchona to be found in the. 
shops, to winch 1 htvc added that of some other vegetalde 
substances, apparently analogous with cinchona, and which 
^are said to have cured fever The infusions were prepared 
with the same quantity of water, the same quantity of bulk, 
at an c qual temperature, and for an equal time, so that no 
difference cgsild irise from the mode of pieparation 

* Our readers will recollect, that Seguin fancied he had discoverixl the I 
febrifuge principle in cinchona to be nothing more or less than gelatine^r 
See Journal, \ ol VI, p 1 Jb 


Spbu 
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Spec 1 Yellow hath 


Infusion of 122 gimmes, or neor 4oz tio), of /ins bark, infused for 
^jrellow bark twenty-four hours in two litres [a litWe more than 2 wine 
quarts] of water at 12® [54 b® F ], inpartcd to it a jellow 
colour, and t very bitter and slightly aslnnoent tisto 

Tr led with va This infusion oceusionf d a \cn copious floccuknt prtcipi- 

rlous reagents . , , ^ « , 

tatL in a solution of iMngH*-*. 

In a solution of sulphite of iron it prodncetl i tri'een co- 
lour n Bembliiig tint of 1 lit 1 1(1 ‘‘OiiK timi, after i precipi- 
tate of th( s line colour t 4 I ( <» mi 

Tilt solution of inth jon i*( d t ntiilr of potidi w is pieci- 
pUatf (1 1)^ it ol I V f'owi^n h t 

1 hi oxal it( of iniinonia thuvv ( own ^ oin it n pietipitatc, 
mIiicIi w IS ox ilali of lime 

1 a‘tly it \eij evidiiitU rcddiiKd tmithu of litmus 
This infusion, when c o jipK It I piicipitaud b 1 solution 
ofisingliss, ind hUtiMl, \> is th pinid ol loiour, aid v ncci} 
It all istiingcnt, hilt it ntniu 1 its hitt(rn(‘-s In this stite 
mi\(d th 1 solution of s il|dn\ oi iion> it tn nui it »icen 
flsbtfori, exci pt it tin <(dmn iiuhiid mort to a \ellow 
It still [Mccipit it( d till solution of ( nil tic t irt ir, with this 
diffeience, th it the pieiipit iti w is whittr This lannot be 
ascribed loan r\c< ss of ismgl is,s, foi a oUilion oi isin^l »ss 
occasions no change in that of emetic t ntar 

Another portion of the infusion, heiii^ couiplettl) pre( ipi- 
t ited b^ crnetic tartar and filtered, stiil leiideied the solu- 
tions of isingl iss and sulph ite of iron turbid, but much less 
ihaii hiion Tin jirteipitate fo 111 d b) the cnii tic tartir 
was turned slightly green by the addition of a few drops qt 
•nlph lie of iron 


PiincMdc'that ^ould appe ir fiom th(s( expeninciitb, that the piin( iple 
pie(i,)iHtcs which precipitates cm et e t irtir, ismgl iss, and sulphite 
I m Ills same nud th it, if the liquor still retain the pio- 


iroiii I ar piecip tatiiig ismgl iss md sidphate of iron, it is bt- 

iV * tMc * * ''*‘**^ retains some p*>rt ons of the combination of this 
pnne ipU \Mth antimoiiv This supposition hcfWtvcr is not 


I reconcihhle with the ver} copious precipitation of isinglass 
\b^ceit iin kinds of ( inehonu, tliit do not pn eipitate emetic 


taitai Ihi principle that piceipitaUs isingl las therefore 


must 
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vauht be froui*\lut which decoin{loses tartariseJ 

untimoii} 

I he balk left iftci tm*' infusion being boib d in v^iter, the Residuum 
dee octioii had almost exactly the same tftet ts on the reagents 
dhoV tmimeiattd t^^ oiil\ cblferMice between them was. 
tint the decoTItTon be( imc tuibid on cooling, famished i 
b 11 1'lei quantity of prcci^itiU, and thib separated fioni the 
ii |uoi inoic spot chi) 

1 h i\e to add, that both of them threw down from the so- With other 
liUiun oi sulphate of copper i leddisli t ellow piecipit ite, and reagent 
lioiu that of leel ite ol U id a yellowish white 

Spi c 2 Santa Fi hark 


This b irk, which is lately introduced, has been found to Santa Febgrk. 
possess tiu lubiifugc power by able physicians It is gray on 
theuiitsidi, red within, thick, little convoluted, with an as« 
ti indent and slightly bitter taste Its infusion is much red- 
der th in th it of the y el low bark Trit d in the same manner 

itpioduced thf tollowing etteets 

With the solution of ihing! iss it gives a \ery»' copious red- action with 
dish floceulent pm pitate Tins effect, which has never yet reagents 
been meiitiomd by any person lo my knowledge, is worthy 
of remark 

It occasioned no change in solution of emetic tartai, in 
which it dillers fiom the yellow bark 

It throws clown a fine deep green precipitate fiom solution 
of sulphate of iron, perceptibly leddcns tincture of 
litmus, IS prccqitutel by oxalite of amnion i, but tho 
oxalate of hme it thus viekls is much less than that fiom 
the yellow birk 

It precipitates acetate of lead and sulphati of copper of a 
reddish brow n 

^ The principle which precip tales emetic tartar appears to jjg j ff^rciKt 
be wanting in this baik and a farther prool of its diffei- )eUuw 
ing in some re^pet ls fum the yellow baik la, that tiieii infu- 
sioiis on miMiire become tu bid 


iiii (JeCi/tiJii ol this spLCies pioJiiwcd the same effects 
with icagints is its infusion hul it i*^ obsc n aLh , that it clucs 
not grow tu bid on coohn^ 

Splc 


Jecoctuii, 
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S P F c 3 G) ay bail ^ called svpc ; /me 

Gray bark The lu'^^l&Ion c.f tlus species ib nearly colouilcbb Ils taste 

IS bitter and i^tnngcnt j 

Its action with It foims t \tiy copious white prccjpiL^4,iX. th isinglass, a 
raagetiu ppJ mfusiun of tan, i copious and vvliitc with einctic 
tartar, and a very fine ciiici tld "iccn wilh sulphalt ot iroiu 
It products no change in infusion of yellow b ik 


Splc 4 Cinnamon gi ay b(uli 

Cinnamon The infusion is of a deep red, iiid has a bitti r astringent 

6*^' taslp 

Its action with It piecipitites solution of isingliss of i brown fawn colour, 
reagents gives a green colour with sulph tie of iron, but dots not pit- 
cipitate tnu tic tartai 

It occasions no change in tbt infusion of the gray baik, 

but it ptoducts a blown pictipilitc wiUi th'it of the yellow 

birk, and docs not pueipitate the inliision oi tin 

Gelatine and ihese vegetable infusions, altci having piccipitated each 

tertansed anti complettlv as possible, ict no longei on emetic tar- 

mony precipi i . i » d 

tated by differ tar wlieiice it follows, tb it the pi inriple in the iiiiusion of 
•nt priutiplcs which precipitates this salt combint s with some- 

thing in the infusion ot cinnamon giay bark and tan But 
these infuMons, thus piecipUaltd, •still throw down an abun- 
dant precipitate f’om solution of isinglass, whence it follows, 
that these two substances arc piccipitated by diffeicnt prin- 
ciples 

PretipiMte 'i he precipitate formed by mixing the infusions of the Kt 
^ species diicj easily, swells up whin heated, gi\cs out 

asmoke devoid of acrimony, ind h iv ng some analogy to 
that of inimul subst iiitis, ind leaves a light spongy coal 


Spec 5 lUd bm A, calltd pitton in the shops 


Kcd bark cnoneousl\ named, foi the title pitton baik has dif- 

ferent characters, as will be seen f irther on 
j Its infusion has a light orange ted coloui, and\in.astnngent 
bitter taste 


Its iction I copious icddish piccipitite vnth isinglass, ycl* 

ea^tius lowisli white with eiiutic tartar, blown wilji the infusion of 

Vie** 
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the Cinnamon ^n.y barl^, gtorn with sulphatfi of iron On 
the other initallic solutions it aetb like other species of cin« 
chona 

* Spi c 6 G tat/ bat k 

This, whicirThatl from IMr nouiHon Lac;rango, was very 
thin and convoluted, and aj>paiontl} from twigs or veiy 
young tree® ol the Loxa baik, which will be mentioned fur- 
ther on 

1 lie infusK n of this ‘Species had the red colour of Malaga Iis action 
wine, and an astiinscnt bitter l istc It gave a copious white 
piecipitite with isi i^lass, rc(|dish yellow with inlusion of tan, 
gi 1 } with infusion ot yePow biik, yellowish white and floc- 
ciile nt with emetic laitar, green with sulphate of iron, white 
with arctitced kid It did not precipitate sulphate of cop 
per, Ol iniusioii oi Sant i 1 e bark It must possess the fcbri- Hif;li1y 
Iqgc pieipeity in a high degitc ^“6*^ 


S r i t 7 riat gray ba/k* 

llie infusion of this bark has the coloui of Malaga wine, Hat ^ray barlj, 
and a fl It t istc, without any astringcncy oi bittciiicss 

Fiom tlu infuMon of )cllow baik it thiows down a copious, its action wttH 
brown, flocculciit piecipitatc I o the solution of red sul- 
pliutc ot iron it gives a tine green (oloui, and in a few mi- 
nute* a preeipit Ue of the s une colour is ihiown down >eei- 
ther tartarised anlinionv , i^nglaas, iioi cinnamon gi ly baiJ^ 
pioduces any chanre in its infusion 

llicsc appe u inCLs indicate, th it it is not a true cinchona, Nota emch^ 
or, if It belong to the t,enus, at least it his not its chemical 
piopcrties , whence we may picsumc, that it does not possess 
he same medicinal viitues 


Spec 8 Ycl/aw [\\\\\tc] batl,nnchonapubescens of Faht 

A hundred graniines of this baikin fine powde r macerated \yiutehark 
four and twenty in uis in « istillcd watei atkiidcd a tiansparent 
liqueur of ,a ^>lue 11 ^ellow culoui, very bitter, and fre/thmg 

• Tills appcirs to be the wl iie cinchona of Santa Ft brought over 
Mr von HuniUldt, vhich w Ji b i oiiccd u the on 

when 
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when sliikeii With nagcnis it cxnbittil the following ap- 
peal incLS 

liiKtivu of gilK foimed in it a copious prctipit ite, which 
nnixctss^if tlu tinctiiic it Jibsolvc d, and the addition of 
\\ it( 1 i^iin iliKW donn I his show^i, jLli^t the m ittci sepa- 
] itf d bv tlio t inmn is not p in ly aiiiin il 

From t lit solutions ot tutaiised antimony ind nitrate of 
incitury it tlm v\ down iytllov\isli uhitL piLCipitati To 
tint of sulphite of non it ga\c i decided ^ictn colour, but 
nothing fell down Solution ol ibiiigl isb Jiioductd no change 
in It It did not ridden infusion ot lit nus 

During cv ipoi ition this infusion d« posited a rosccoltaired 
substanti on tiu sides of the dish, and Ining lediiced to the 
consisicnto of a sirup, it deposited faithcr on cooling a fresh 
ejiiantity ei i cliesiuit-brow ii sulisl nice llie littcu d litjuor 
w IS still coloured, and contained the silt peculiar to cincho- 
nas, whieli will be noticed liciCHiftei 

lilt blow n suhsl Hire , washed with asm ill quantity of cold 
water, IS soluble in wiiinw^tci and in ilcohol , butveiyspa- 
liiigl} in cold w ilti It> taste is \ciy bitte r 

In the aqueous solution of tins sediment nutgalls foim a 
copious piecipitatc laitiiised antimonv and niliate of 
iiieieury produce the s mie eilects in this solution as in the 
iiitusion ot the balk itself bulpli ite ot non is turned green 
by It 0\igeni/cel inuiiatic acid loses its smell when poured 
into ibi solution, iiid piescntl) teims a flocculent piecipitatc 
Isiiiul tss b IS no e ifcct on it it is not change d by sulphuric or 
icctic Kid and when diluted with c luslic potash it gives out 
nosiiull6t iminoin i 

1 wo hundred and twenty fi\c gi iinnus [^ 4-75 gis ] of this 
substance, weighed when diy, alb riJcei on distillation a great 
de il ot w ltd, i peiceptibh quantity ot ammoni i, ind a pui- 
plc oil, which (use a this c jIoui on being dissolved in alcohol^ 
but lesumcs it as the mciibtiuum evaporitcs by being left 
exposed to the nir 

Ihevkft in the retort 11 decig [17 ^rs ] Q|^ coal, which 
Melded by ineiiieruion 1 dec [I jlgis] of aslft;s soluble 
with tllenescence in muiiatic acid, and thesolatioa^ which 
yielded lime uid nun 
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It IS CMikiit fioni uliit ln*» bitn stcii, ih^i it is this co-Tlnsim an 
louicd, Ijitlci suhstJiui, which, in the ni u< i ition oi iht cm- 
chon i in qik‘'t o i, pioihit s^twitli i< uuit ill the plunoiitiiit uu u a ur 
mentioned ihovc ihiasubst nee •»ctiii'«- to bi_ 'i inj*i uiin, iii 
Its iwituic iiui proptitKs, bctwci i \(gilibli in^iYiiui il sub- 
stances I'l oWj I p-^ •fTiTt^ 4.1 ‘t ichjUs piiiicii^ in llu ci l Pi >bibl> the 
intern ittent lc\ CIS 1 lie liqui i scpti td 1^)111 this lUti ‘ 
was tit it( d with ilcuhol, unit h took up the ei I >u iiij.' in i - 
t( I , and this piuvid to ut nothing but i pi it on oi liii lu 
suhstuici , that llu w it* i li id u tamed 1 ii j oiMon o sv lu- 
ble in dUohol v\ is ol llu const jteiicc ol i ihiek in eil ai d 
had sealed} an} I istc oi coloui It di soUtil i i 1 ii t q n s i 
tit}^ in \\ lit I , ind the solution \ it hied b\ ^p* ul i uonsi \ , > 
rition slr’litU coloured ind linidl tetl <i\siiis el i siit^ 
winch will he tutliti ii Me d in llu st pul 

"lliesiiK poitiono* ( inciiona, when It li id Lu n n u iat*(I 
loi tlu stxcntli iinu, still givini, i pitcipit tt wiMigilU,! ctui- 
ccixcd, th it tlu cidd w It* i h id lu I n iiK ip ihle ol <l 
the v\ hole of tlu piiiicipU hy thi‘' t ti cl \ is pioductd 

fn consL*pj*.MCL. 1 b >ilLd llu k idiiuin of iht (null* i, ml sduutnde- 
llu Iiqiioi I bus oLtiimd cxlnhittu llu sine pi n m i is 
llu nitUoion, (\CLpt lli it it did not piceipit It llu s*»lii i ) i of 
tutu led miiijioMj, jiobihly btciioc U w is loo iniulidi- 
lutt d w nil w lU I 

Ibis bilk lluul*>i( IS not lie simc is spt c u s 1, though 
tile*} aic both called hv llu s nut n inu 

^Pi c 9 Coijnnjj hark, (imtwna oflu mails 

1 iglitv lour giimiius [K 97 41'' ] <d this biik, tit itt d ( ommon bark 
like the puccediiig, illoioed i p ili r cohuiLd li(jui>r, nul 
nioie imici! iginous, though ttpiilly hiltt 1 1 Itis mlusu n ji*, u urn with 

sliglitly ledtliiiid that of litmus With </tuci i* igc nls it t \- 
V^ibiU (i siiiiil ir pheiunnt 11 1 to ti t cii choii i pubc^ceiis 

All th liquois ohi nnetl I } mutiation >\lun c\ ipoi itcd 
niloided ascdinunl, the pioptilus ul wuich so inutli usim- 
bUd those ol tie sun* suhsiuue fioin llu ( incliun pno s 
cens, th it#] ^inccixt ij tlu \ 111 ^ht bt iiuN^d togi ll ci b t the 
siiptin^jnt I'cjuoi, c*)* l iii mg the salt c^sliUiiI t*i ciuchona, J 
was vv ipor lU ti stpiiiul^, i u! s' I Iti ( i}sr uhze by spoiita^^ 

^OL Xl\ Kj B ISOo I 


lUOUS 
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o\ iporat on, ifttr tin colouri ig rmtt^*r bad been ^rptt- 
) ittd by alcohol, and an i few da)s cr\stals wen piuducid 
from It 

Thus ba\e two specus of cinrhonn, which do not picci- 
jntntt ibingl iss^ and which aie consequently destitute ot the 
piiiicjplc, that p oduccs this cflect I oinei ^ ts Accoid- 
ing to Ml Scgini they arc to be classed irnong the bc>t sorts 
After scvti il washings with cohl water, a*^ gdlls still occa- 
sioned a prei ipit ile, the residuum was treated with hot w iti r, 
which acquired a paetty deep colour This wds less bitter 
than the liquor obtained by miceiation, and still more muci- 
I iginous than the decoction ot the cinchon i pubtscens It 
formed i pueipit itc with galls and nitrate of nurcuiy, and 
turntd green with sulphate of iron, but m itlicr tartariscd 
antimony noi isinglass occasioned any chin^o it it 

lliib species thcieforc is not the same with th it eMinintci 
above by the name of gray ^ and called supufine 

Spec 10 Large-leaved hatkf cmhtma vi(tgnif<dia 

Iargelca>rd ^ hundred gi a mines of this baik in fine powder, micorat^d 
bdik fQ|. twenty four hours, yielde 1 a solution that did not pii^s the 

filter c isily It was of a ruby led colour, little mucilaginou*, 
slightly bitter, and very deeidedlv astringent 
In action with This infusion did not redden that of litmus neither galls 
itigi,nts t^rtaiised antimony afforded any precipit itc with it with 

solution of jsingl iss It give a copiou^^ pre cipit ite sulphiteof 
iron gaNc it the green hue ot oxide of cbiome, which muri- 
atic acid conveited into a dirty green A^ith the inlusionsof 
the 1 ightli and ninth '^pcciesit give a precipit ite 

The w it< r in which it was steeped cold a second time did 
not pncipitatt isinglass 

The scvcial waters in which it hid been macerated were 
evaporated to the consisUnceof an extiact, and treitt*! witlT 
hot alcohol, which acquired from it a very fine colour Ifiis 
alcoholic solution dihifed with water, and tr sted with the rea- 
gtnts employed with the first w iter in which it had been 
I macerated exhibited the sime results The ihaH< r there- 
fore, that pioduccd the effee ts abo\ e enmneralcd, is soLbte in 
alcohol 
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Tilt pTrt not sulublc^in ilcohol was of aS ochi<* nd and Pvnomot 
blackiiud expo'll! rc to tht an it was n dissoUaltli Jn 1,^/ 
wdtei , (ind its solution pu^ipi^ It d iicjr u isjitj^tas^iiMir ^ ills 
but it prcc pitited inriaiised antimony and nUr,#44wot mtrLiir}, 
liuT turned !>^lpb »n in ecu ^ 

criammis [1 j-1 j j ot this subsAintt iiisolnbl( ?n 
alcohol bcni^ distilled ilTitided ammonia^ and u coal that 
weighed 41 cent [OJ grs ] 

A hath sold me uithout any nariu* 

A liiinditd griniitus of this btik niiccritod for t\\cnt\ Another spe- 

four hours did not "ue thi watt r so det p i coltuir tiu im - 

^ * ‘to the preceed- 

cccding species, and its astriimiu^ was less, but it w is inoic 
bitter 

It perceptibly rcddtntd infusion of litmus, pnciptfiltd 
ncithei with gills 1101 tiituistd intinuinv > butioimed iptt- 
cipitate with isinglass and nitiate oi iiieicuiv, and tinned 
sulphate of iron gicin 

Ihis spicies < \liibitid ill the chai icti rs in gencril of the 
preceding, ind should bi placed in he sunt class 

The decoction of the icsiduuin showed no didueMct fioin 
till infusion 


Sue 11 1 1 h(uk 

Tins sptcies, which wasgivtii nit by Mi S >loint in t ni - PiUonbark 
lunt apothecary in Pans, gre itly itscmbks in coloui, foim, 
and bilttnuss the cinchona of Sr Domingo, which was an i- 
lysed by Mr Fourciov ibout fiftun >cns igo 

\ hundicd graniiiies of this biik, tu itid like tht othti, 
imp 11 ted to the water a rt d coloui like th it of vi nous bl )od 
Its IS r}\oit bitter and disinite iblt tli in tint of rhi I s artmii with 

^iheis Tincture of galU lartnisnl antimonu mtiate * 

mercury, and sulph ite of iron, pioduced c >pinus pucipit itc 
with this infusion of cmchon i Isingl iss product d no e ha igo 
in It It waspiecipit ited b> oxigcniscd niunatK atid, but by 
no otiici 

Ihei^u^on left by ciapointion a n sidpnin, which p n tly i 
dissol||?(l in alcohol, com munirating to it a (iiu red colour^/ 

had all the tharae'e s ol the c iiehona [^raudifoha] 

• 12 Ihe 
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The poitioii Tiot soluble in alcohol had a ^ray colour n id 
earth} appeirinci It Mtlded ammonia on distillation 1 he 
portion dHbolvcd (\hibiUd the same phenomena as the in- 
luMori iionxivliich it w is obtained 

CiNCliONi or Dl^f'IRINr MNDS aROUCIIT tUOM Amerili 
BY rdLSjRS* \ON IJuMBOLDT AND BoNPLlND 

&PFf 1 J Bark af I o\a^ taken from hramche^ (f the second 
year^ ami used hy lh< apothecary to the htn^ of Spain 

Loxabtik '^Ihib is ivtdiiiil} ^riiv, int* in l]> \(ll(v\, thin, con\o- 

lutcd, ind hjttei uul asirin^ti l t f)i t istr 

Light ‘jr imiiios Oi tl I dik,inlus( tor twi nts-^oiir houis 
in TOO ^ nmiicr of \\ lUi it 1*"^ * >0^ ", n tide 1 a leddish 
}iHovv lupior not altv dti pi} t !< lh I, I iving* i sli^hl v 
Its nctioT) with inonld} simll, ina a bittci tas < U < ci^ tatc ! g ill 1 
rtageuti. taiiscd antiinoii}, i id icttUc of it ul of i i h \vhit< 

iron of i bliK ish grten o\ * n iniin a while, ai 
isiu^l iss in , dhiti , gioii Us * DC pii f u»it iti 

fount 1 h} tnti i td inP i ii} lan i ^1 1 sfuL solved man 
txiissoi tie hot ! iliisir i 

II 1 , 1 loj I Mn t puiOLiiiis nsiiinltoni nust lint guitfi-* 

fUj biilu^ \ tiu 


Si M 1 ) White ha? k of Sa? (ale 

\\ h ♦€* l I k n T1 is h irlv has I ns \ m ilow coloiii txttindl}, who his 
^ i * p" r willmi li 1 ^ ^ t id IliiLr Its f Ktii ( IS imi- 

litidiu il> like ti to bdchbulv Its t isU is iKithci bit- 
tei lit I a^Lun^u c i it hat >1 I’k oilier Imiks 

I hr noils iiiiiiii’t i loi twf it\-ioin houis m 150 
i.M 1 lilt'' o» w i*^ei DID i»tf d to i*' i di -[lei st Mioi co’^ni th i i 
It It n with tilt » os I bo Us tills infiis on piei [o ittd neither gaib, 
^ tiii^ii d II litiioin no ishj 1 It tu) ned solution oi luL 
£*rt< II , aiol p itatetl icct ite of h id of a b ownish rellow 
Noi ic itho- flu, jj tilt 1 piopeit cs this baik d]>pLai& not to be a true 


^ S c 1 t 0?af^e- olovred berk if 

Orin on This 1 ilk is of i eiimiinon ^tUow coloni, uithfcnt aa\ 

’ 1 1 i birl dciin s, tnick, i d lerv fibrous m its fr^ttuiek The\hin- 

Sdllld it. • 1 

Vest 
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pieces are convoluted, the thickest flat It is not at all 
astringent % 

Its infubion, made as aoort, is scarcely rol on r^d , 
dt< i^edh bitter tast foi ms i copious white p^Cipitate with 
tai tanked a'h4}ino''^^^"^<;i^ipitates lanniiiy litit not isingl iss , 
turns non slightly gu eri , Snd does not rertler the infusion 
of Loxa b'nk tin in 1 TIiIj spe ( les of cinchona dilb rs lioin Of little virtue 
that of 1 o\a, and cannot ha\c \ciy striking fdmfuge pio- 
peitics 

rc 1 5 ( 0 wum perutnan lark 

Ih isbaikisgMv ind of in ochre red within Coirmonbark 

its surface i? wiink) d , it « Pointed, nd of vuriuiis thick* 
p ssfs accoidiMg 1 tlie <i tine* e ot the pieces, its taste is 
miter ind 

f i^ht imnie'-, tnitern,.d foi twentj-foui hours in 150 
grainiiKb of watei, gi\e l a u^^ht ytilow colour, nid a bitter 
Mid asli n^uit 1 'I h iniu on pieiipitatcd taitaiised its ic ion with 

aiitiinom, isiiigW I 1 1 tani m of a Aellowish white, and 
sulphate of iro i t»TCcn It red J i id litmus paper 

Ihis bark i{»|)cirs to In tiu &uiu with the giay, cilled An excf lluU 
siipcihne, bptc ^ I roni tlic pioperliesit exhibited it must 
be cxcillent in fe\eis, &c 

Splc lO Red lark of ianta Fe 

This does not appear to diHer in aii> ‘-eiibiblc degree from P«ri bTrk of 
that me ntioncd above bv the n inii of S int 1 1 e baik, spec 1 

Ei^lit gi amines, niiceritcd is above, gaie an infusion of it jaion wnh 
the ltd CO our of Malaga wmc, witl an asti indent taste, and 
but lidlc hiUcniLss It pri ci pit itt cl isingla'-s brown , gave 
no [j^^iwp'r i?N with tannin or tiitin cd intiiriony, turned 
sulphate of non green, and shglitly rcddeiud litmus paper 
Miese • hcmical properties aic f cpi illy apoaient in the Santa 
t e bai k ih sci ihcd above 


Spec 17 YtUow bark of Vnew,a^ from h arches of four or 
^ SIC years old 

Tbi^^k IS gr v\ e\tti lorl} , c ov» red w ith a white lichen, yluow bark of 
oT^ Ji^rown \ ellow intcrioiK . haiinir ti fibrous fricture. and “Cuuifd 


oT^m)wn \ellow intcrioil}, haiingti fibrous fricture, and 
scai|!xl} any ta‘'te It-- infusion is m itlier bitter nor astrin- 
gent 
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gifiit It pr«*cipitates neither tartansed antimony , isinglass, 
tior tannin, merely turns sulphate of iron green, but preci- 
pitates ocetatt of lead 9 

It i an hdva no febrifuge virtue 
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An YARlOtjB SPECIES 6T CINCHONA 1 19 

To gam some additionallight respecting tKe nature of the Other suh 
p Uicipks contained in cinchona, I instituted a comparative pj^ea^uha 
examination of several other vegetable substances! that ap- chona 
peu4 to have some analog\ with it, and the composition of 
which IS aN^ttlp V^*^ja^known , such as galls, oak, bark, 

Angiistura baik, and sonic^thers ^ 

\ 

I\uigalls 

1 he infiision of this substance copiously ]irecipitated isin- Galls, 
glibs whiU , iron, blue, taitarised antimony, yellowish 
white infusion ol mellow bark, in dirty white docks, co^i- 
pci, brown mIIow , indhad, 5cllowish white 

It did not precipitate infusion of Santa Fe bark, or of 
tan 

1 he infusion of niitgalls therefore, like that of yellow 
bark, conluins the piinciple that precipitates isinglass with 
that winch precipitites taitansed antimony , and 111 this re- 
spect the\ resemble e ich other But the> diHer with regaid 
to the pniH ip^e that acts on t ui and on non, since their me- 
tal IS piccipit ited green by cinchona, and blue by galls 
1 he} ddfci too in inothei point, since they mutually prcci- 
p tate each other 

Tan 


The infusion of this substance, made with the same care Oak bark 
and in the same proportions as those of the cinchona baik, 
piecipitited solution of isinglass }ellowish, non blue, cop- 
ier, brown but it occasioned no change ni solution of Santa 
Fe bulk, or solution of tartaiised antimony It reddened 
infusion of litmus, and was piccipitated b} oxalate of ain- 


/ Hence we see, that oik baik does not contain the sub- 
stance that precipitates taitansed antimon}, as nutgalls, mel- 
low bark, md some other bulks do, and in this respect it 
dukrs from them, though they agree 111 precipitating isin- 
glass. 


Cherry tree hark 


■“TDKis bark, which lias sometimes been fraudulently sulj-^Bark of ths 
st'^ted for thejt of cinchona, b'ls nothing in common with cherry tree 

It 
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it c\<ept the prapciU of forming a gieen pretipltn e i\itTi 
holution of Bulphcitc ol iron It occubioiis no cl in isin- 
gl IS8, taitLansed uitimon}, or decoction of oik baik Its 
pDssea^irig an^ febrifuge property therefore is very question- 
able , 

i """ 

Quitaury and Cermander 

Ceiitaurcd and Tluse two plants nffoicUd me the same lesults us cherry- 
chaiii«Ldryi efteacy in fever therefore is equally doubt- 

ful 

White willow hark 


Bari of the This bark, to which febrifuge virtues hive foimcrlv been 
white willow isciiIhc], possesses in fait some of tht chemii il properties 
of < ert tin speiK s of cinc h<»na, namely thosi ol prci ipitating 
ismgl iss, and thiowmg down sulj hate of iron green, and 
acetate of loppor biownish 1 hi white willow baik, therc- 
foii, salt nnitis the bitter and aslun^int tastes, may^ possi- 
bly be a febrifuge 


Angu‘«liin 

betrk 


Angustina bark 

1 hi iiifnsioii of fins bark does not pieiipilate isinglass 
but it forms a eopious piccipitatc with infusion of nutgalls, 
in I with tint of >ihou biik, though it lueitly renders in- 
iiisioii ol SiiiH he baik slightly turbid 

Jr pH < ipit it( s lion, tut uistd intiinonv, coppci, Uud, and 
infusion ol Ian, all yillow 

T!n> b ik \M ^le, ddleis from se\ciul of the species of 
enif lioin in I fioni t^ e o‘bei siibstanios submitied to the 
conqinaiu t\ im \ nni, in not precipitating animal gela- 
t lie It \v iMi> too thi a ti te, button the 

i 

hiTHMS i^tiirmU I »tU llirt i^ n son to believe toi^ 
that the p iiuipli, wh ill in this pniipit i*i •» the metallic so- 
Intioiis, IS not iltogi ihtr Hit same wnh that in the cincho- 
n is utlcistthe colom ol the }»i( c ipilatt s it gives is very 
difiitnt I loia lltsf pojHrtii', however the Aiigustura 
birk may possil)!y bi i fcbiifuj^c 


( To Ic condudtd in the nestt number J 

Lxpcnn^ts 
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hi:r«chel ok coloured rings 

VII 

FrppTtwettiH for tni esiigatpi^ the Cause of the coloured coit- 
centric^^Ikjifj^s Sii Isiic between 

tuo Ohjert^i^'asus laid fff)on of»e anothir William 
H tRSCIILI, JLD I It 

Tiif icrourt ,\<n 1»\ Sir I Newton of the coloured 
•lies and wh fh ht discovcud b}- lading two prisms or suppO'>ert, 

ob,Lct-‘ 1 uj)i)n each other, is liioIiK inteiestin^ may kad toa 

Vi r} jusll} icniaiks, th it these phenotneua are “ ot difficult ilieory of 
considi nlion/' but th it “ thi) may conduce to farther dis- 
coverus foi conipktin^ the theory of b^ht, especially is to 
the constitui on of the puts of iiitiiral bodus on which 
tlicir colouts oi ttaii‘parencv d< pt rid I ” 

ith r j-,iid to the (yjUnat'on ol tl i appemanre of H c'nhna- 
thisc coluurid lui^s, i^huh is ^ Newton, 

must conh ss, that it has iiMtr 1 k n s ti fittt»r> to me He 
accounts foi the piodiulio i of ti e nn^ , h} i-jciilnn;, to the 
ra^sof li^ht mtain hi of t > lilhttion uid r u) ti uis- 
niission dltcrnitih retuiiunii; ok! I 1 ui \ I in with c leh ray 
at certain st itcd intends^ 1 liiis, without me ntioniii*, 
particuln ob^te^tions, snnis to l>t in liy iiotlitsis, which c iii- 
nol be eisil> icCone 1 dwuli the innniiiii ss uid e\tmne 
\elocify of tl ( paitK It of winch the e i ss, ncordingto 
the Nt wtohi ill theui) , ii< eompocvl 

The grt it Ik int) of tlie colonic <l i i" , nul tl c. pit isirig Dr Herein! 
appearances arising from tic dilk i nt <lt ^rtt s of piessiirc of subjat t* 
the tvy^Q^ rffffiyc s of tlic i igim i c i< li othc r when thej ■^ome « \tifiiu 
afe mrined, ind e ^ ct ii'y ^he i q <»i iice of the subject, 

Riavc often excited ni dc ne of nquoin^ faithci into the 
cause ot sutli interesting plunoinna and wilh a \n\v to 
examine them projMl' I ol t n ic d, in the > cm I/OJ, thetwo 
ob]ect-gl Is ( s ot liu gen ii tin pose ‘‘i ni ot the Ro\ul 
Societ\, on^ of 122 ml the othci of 17d ict fotal Ic iij^th 
and bi^^ a sent s ol pcMiiunts with t kiii, wlneli, though 

• Fro 1 tlie P'nl Fidic for 1R07, P till p IRO 
t Optic , ‘t h t-d L Iby J I'j J p ’ >0 
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IILR^CIIEI ON COLOURLO RINGS# / 

man} tiiucb interrupted b> astroiioiu^i-jl pursuits, has ofteif 
been t»)keu up ag iiii, and has lately bcLU earned to a \ery 
coiibidcraLle extent The cotu i^bioub that may be diawn 
fiom them, though they ma} not peilcctly account for all 
the plisenomcna ot the rings, are t^t^oOLfbcien^ well syp- 
puitcd, and of such a uiturc as point out several modifi- 
cations of light that have been totally o\erlooked, and others 
that have nc\f i btm properl} ili^'Criininatcd It ^^ill» tlierc- 
foit, be the ami of this papei to arrange and distinguish the 
vinous modifications of light in i clear and perspu nous or- 
der, and dftciwauU to gi\e my sentiments upon the cause 
of the foiiii lUon ot the comcntiu rings The a\owtd ui- 
tiicdc} ot the hubjccl*, however, rcquiics, in the fust place, 
i minute dttail of cxpei mu iits, and afterwards a very gra- 
dn il dL\ elopement of the consequences to be deduced from 
thtin 

As tlie ^^ord modihcntion vill fiequentlv bo used, it may 
not be amiss to si} , th it when ipphcd to h^ht, it is intended 
to stand for a gemrd expression of all the (hanges that are 
made in its colours, direction, or motion thus, bv the mo- 
dification of u flection, light is fin own hack, In that of rt- 
fruetioii. It 18 be nt iiuiii its torm* r course , by the modifica- 
tion ot dispersion, it is dnided into colouis, and so of the rtst 


I 0 / different Methods to make one set of conantnc Rings 
itsible 

In the beginning of m^ exjieriments I followed the New- 
tonian example, and, h ning laid the two i^b]ect-gl asses of 
Ilu\gcns upon out ttuothe**, I soon peiceived the concentric 
lings It IS almost needless to sa\, that I found all the 
Newtonian ohsei\at ons of these i mgs eoinpl<y^l\ vCHi^^d , 
but IS his expeiiments secnitd to be too muc:h confined feJ^ 
disiw ng general conclusions, 1 endea\oiiied to extend them 
and b\ wav of leiidering the me thods I point out very clear, 
I hi\p given one easy piiticular inslmceof each, with the 
addition of a genciali/alion ot it, it* follows 

l^irst Mitfiod On a tabh pi u ed before a w\d|^ 1 laid 
down i slip of i-*s the suits oi which were perfcuTKwIain, 
'parallel, and highly polislied I pon tins 1 laid a 

* nxO^tu ,tlh Ij ,3B endoft)b 12 \ 

coux 
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convex lens of hO inches focail lengthy and found that •this 
arrangement gave me a set of beautiful concentric rings 

I \iewcd them with a double convex eye lens of *21 inches 
for ys merited upon an adjij stable stand, by which simple ap- 
paritus I cH^ld p\ diup tl^m with great case, and as it was 
not matenal to presr nt fun pose bv what obliquity of in- 
cidence of light f siw the rin^, I recened the rays from the 
window most contenu ntly when they fell upon the lensin an 
angle of about GOdtgree? from the perpendicular, the eye 
being placed on iheop^Misite side at an equal angle of eleva- 
vatioii to rec ei\e the refler t< d rnjs 

Generalizaiton Instead of a plain slip of glass, the plain Generaliza.- 
side of a p]ano-r*onca\ e, or plano-convex lens of any focal 
length w}iftsoe\er may be ustd and when the convex side 
of any lens is laid upon it, whatever may be the figure of 
the other surface, whether plain, concave, or convex, and 
whatever may l>e its focal length, a set of concentric nngs 
wiil 4 lwa}s be ohtamed I have seen rings with lenses of 
all \arieties of focus, from 170 ti*et down to one quarter of 
an inch Even a conunoii watch glass laid upon the same 
plain surface will give them 

lo insuic success, it is necessary, that the glasses should Nccei<:ary pro* 
be perfectly well cleaned ft 0111 any adln ring dust or soil, *^*‘^^*®®* 
especially about the [xiint of contact, and m lajing them 
upon each other a little pressiiie should be used, accompa- 
nied at first with a little side motion, after which they must 
be left at rest 


If the surface of the incumlient lens, espfcially when it 
IS of a very sliort focal length, is free from all imperfection 
and hi jhjy p olished, the ul)ustmcnt ot the focus of the 
ttl^iilt*rlBentim|^ ev€-glass, whuh I always use for viewing 
j^ie rings, is ratfier troiiblcsouu, in which case a small spot 
ot ink made upon thi Uns will serve as an object for a suffi- 
cient adjustment to hnd the rings 

Second Method Instead of the slip of glass, I laid down 
^ell poliiihed plain metalline mirror, and pi icing upon it Double ion 
the sume^(|^inch double comtx lens, I saw aumi a complete * 

set ot^mncentiic nngs 

singular that, in tins case, the rings reflected from a 
biij|nt metuliinp suriac e will appear fainter than yvlieii the 


same 
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sam^ lens is laid on a surface of glass reflecting tint little 
light, this may however be acroviuttd for by the bnlliancv 
of the meialhne ground, on whicV' these faint rings are seen, 
ihe contrast of which will oflusca e their feeble ap^aratyce 
Generahzatmu On the same ^eiallme surf e every va- 
netj of lenses may be laid, wli /ever be the figure of their 
upper surface, whether plan, dhneave, or convex, and what- 
ever be their focal lengths, piovided the lowest suiface re- 
mains I'o ivcx, and conceiitiic rings will alwavshe obtained , 
but for the reison mentioned in the preteding paragraph,^ 
Verj sm iM Ic n^es should not be used, tdl the ex]>( rimentahst 
bus Uen faaiiii in/td with the method ol seeing these rings, 
after which lenses of two inches foe us, and gradually leas, 
m ly Ik tried 

Ihiid Method Hitherto we have onU used a plain sui- 
facc , upon which many sorts of glasses have been placed , in 
order theicfore to obtain a still gi eater van et}, I have laid 
down a pi mo-con\e\ lens of 15 inches focal length, and upon 
the convex nuifacc of it I placed the 20-inch double convex 
It ns, which ynoduced n complete set of iiiigs 

tonith Method* The sitiit h ns, placed upon a convex 
metalline ninror of about 15 inches local length, gave alsoa 
compute set of rings 

Genet alizatimi These two c^ses admit of a much greater 
variety than the first and second nu thods , for here the incum- 
bent glass ma^ have not only one, but both its sui faces of 
any figiiie whatsoever, whether plain, concave, or convex, 
piovidtd the radius ofconcavit), when concave lenses aie 
luul upon thi convex surface of glas:s or metal, is greatei 
than tliKt of the convexity on which they are 1 nd 

1 ht figure of the low est surface of the sub^aq^^t suCfs^«0"*“, 
when it IS glass, in iv also be plain, concave, oi convex , ancii 
the curv it me of its upper suiface, is well as ol the mirror, 
irja> be such as to give them an} focal length, provided the 
radius of their convexities is less tl an that oi the concavity of 
an inciinibeiit lens, in all which cases complete sets of con- 
ccntiic rings will bt obtanitd 

J ijth Method Into the concavifv of a double 
gliss of 8 inches focal length I placed u 7-inch doubl^cdfP’* 


vex lens, and saw a very beautif il set of riqgs 
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^ Strtk Method\ Upon a 7 feet concave metalline mirror 1 
^placed the doublf convex sG-inch lens, and had a very fine 
set of nngfs ^ 

Generalization With t^^tse two la^t methods, whate\er Cth Tcnsm 
rnajp be^i#s,radiu8 of the cflj'jR ivitv of the subjacent suiface, uiK-ial, 

pro\]ded it l>e greater thw r* that of the coa\t xi tv of tht in- 
cumbent glass, and whati ve^^ma} he the ligiirt of the ujv 
per Burfiice of tht lenses, th it me placed uj ion thi ioimcr, 
there will be pioduted concentiic rings The figure of the 
lowest suiface of the subjat nt glass may also Ik laiied at 
p’( siiu, and slill concentiic rings will bt obtained 

II Of Rvigs by Transmission 

The gicdt \ inetv of the diiferciit combinations of these Rm^s b> t ans« 
difFtretifU figuied glasst b and rnirtois uiU still admit of far- inihsioii 
ther addition, by using a diHcicnt wa} of vif wing the rings 
Hitherto the in uigcment ol tin appaiatiis his been such, 
as to m ike them visible only b} reflection, which is eiiderit, 
because ail the tx|jeutnci ts tb it havt been pointed out m ly 
Ik made b^ the light ot i cindlc pi iced so, tb it tlie nrigU ot 
iiitid(.n<c and ol ufltction towards the (\cof tlicobscnti 
ina) be eipi iF* llul Sir 1 Tsewton b is gnen iis also in ob- 
senutinn, wlieic he saw thest rings transmiss on, in con- 
sequence of which 1 1 ave again multiplied and varied the 
method ol produtiiig tiu m that way, as follows 

Tiist Method On a slip oi plain glass highl} polished on metW 
both side s place the b inic double convex U ns of iO-inehes, l>oibl tonve* 
which had aliead\ bten used when the rings wcie seen by *^*^^*' 

reflection Take them uoili up to<gcthei and bold them 
against the luht ol a win low, in whic h pouition the. concen- 
tric nn be sec i with g eat eise b} trinsmittcd light 

\ t!u ijse of in e,c-gl will not be toiivcnie it in this 
situatuin. It will be ncce mis to put o i n pair oi sjKctulcs 
with gUsses of 5, 0, CM 7 iiichts focus, to m igiiify the rings 
m oidei to see them more u idil\ 

Second Method It would be « as> to con«truct an hfipara- o^i 
tus loi vicwyig llie rings by tinnsmisson fitted with a proper w>ih tliL lipht 
e^e-gl i^liut other mv,tiiods ol cflecting the sami pu pose 
jp?fcr ibb 1 hus, if the two glasses that are to gi%e the 
ring.* be laid upon a horow stiiid, a candle placed at a pro- 
^ per 
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per angle and distance under tliem will shov' the rTxigs con- 
Atniently by transoiitted light, while the^obserter and the 
apparatus rem nn in the bauie sil|fiatioii us if they were to be 
seen by reflection | 

Third Method A still more elLible wav ib to light 

received upon a plain met dime or rtfltciiug it upwards 
to the glasses pluctd o/oi it, practr»ed in the coristructioii 
of the common double micrc ^cope , but I lorbrar entering 
into a Jarthei detail ol this last i d most useful wav of see- 
ing nngs b) tiausmission, is I sh »i mn haie occasion to 
say nioro on the same suh|ict 

Generalization Every » ouibm it »n ot "-os, that ha^, 
been explained in the first, tl ird, ind liftli in i'iiids» of see- 
ing nngs by leflcrtion, uni il o d‘< m hj ti n ^mtssion* 
when exposed to the litrht m anv ol the thue v .3, that 
have now been pointed out W hen thes* i-e idJtd to the 
former, it will be allowed, tout wc have m extensive vaiiet^ 
of arrangements foi c\ei> i ible purpose ol in iking €x- 
periments upon rings, is lar a^ single sets ol them arc 
concci ned 


III Of Shadoj.^ 

W hen two or more sets of nngs ne to be seen, it will re- 
quire some artificial means, not o d\ to (\ iminc them criti- 
cally, but even to percuve them and here the shadow of 
some slender opaque bodv will he ol c muient sc rvice To 
cast shadows of a propei size and upon plates wh u they 
are wanted, a pointed penkinie rna> be used as tulles 

When a plain slip of gl las 01 convex it ns is laid down, and 
the point oi a penkinie is bi ought over either oi them, it will 
cast two shadows, one of which may be seen oyhK first sur- 
fatP ot the glass or lens, mid the other on thelowcst V 
When two slips of glass are laid upon each other, oracon* 
vex lens upon one slip, so that both are in contact, the pen- 
knife will give three shadows, but if the convex lens should 
be of a ver) slioit focus, or the slips of glass be a little separa- 
ted, four of them may be pficeived, for in that case there 
will be one formed on the lowest surface of the miSlyimbent^ 
glass Ol lens , but in m) di'^tinction of shadows this utit 
be noticed Of the tin cc shadows thus formed the s^pnd 

• will 
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^ill he darke^than tfle first, but the thiScl will be fumt 
\ When a piece of looking glass is substituted for the lowest 
shp, the third shadow will ly the strongest ^ 

Three slips of glass in loiitact, or two slips with a lens Four from 
upon CilHpi, or also a lookup glass, a slip iiid a lens put toge- gl*^***® 
ther, will give tour shade vJ one from each upper suiluce and 
one from the bottom of the^west of them 

[ti all these casts a mctalllbc mirror mn be 1 iid under Metallic tnirror 
the same arrangciiient without idditig to the numbei of sha- renders them 
dows, itsentct beiiig only to lender them more inUnse and 
distinct 

Ihe shadows m ly be distinguished by the following me- Method of dw- 
thod \\ hen the point of the penknife is made to touch the tmguishing 
surface ol the uppermost glass or lens, it will touch the point ^ ‘»t»aJows 
of its own shadow, which may thus at any time he easily as- 
cert lined and this in all cases 1 call the iirst sh ulow , that 
which IS next to it, the second , lifter which follows the third, 
and so on 

In leceding from the point, the shadows will mix together, Mixtureofilie 
and thus liecome rnoic intense, but which, oi how many of shadows 
them are united togthei, may always be known by the points 
of the shadows 

When a shadow is to be thrown upon any requiied place, precmtions. 
hold the penknife marly half an inch above the gl isse^, and 
advance its edge foremost gradually towards the im idi iit 
light. The front should be held a little downwards to keep 
the light from the undeiside of the penknife, and the sha- 
dows to be Used should be obt lined from i narrow p irt of it 
With this preparatory information it will bt easv to 
pmnt out the use that is to be made of the shadows when 
they are « ted 

IV Of two sets of Ring^ 

I shall now proceed to desciibe a somewhat more corapli- Turo<;etsof 
cated way of observation, by which two complete sets ofrngs 
concentric rings may be seen at once The new or additi- 
onal set will furnish us with an opportunity of exiinimng 
rings 111 i^jl^tions where they have never been seen befoie, 

9^ich/vill be of eminent service for investigating the cause 
of tqieir origin, and with the assistance of the shadows to be 
• formed. 
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lens i>ri looking 
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forrnrcl, as has teen explained, we s^i ill no^niid it difiicult 
to see them in ihi se sitiiatioiis / 

lut methofl First Method Upon a \v< 11 p< lislied pitW of {iyood looji- 
leiisuiriookmr dow n a doiihlo coir lx h r s of about ^0 tiichcs 

focus When the e}e-^,l iss his 1 ecn adjiistcd is espial for 
sc Ling one set of iings, uiaM the idow of the^penknife in 
the oulc r w in< li h IS I) tndcs \ 'Td, pi^sovci th( kii^, then 
as It Honictinir s hipprns in ii ran^f iiu iit that iiorin^4 

are cisily to be sten, the sli i low w’ 1, in its pissige over thfi 
surface, show whc. < tlu^ a c limited When i Mt of them 
is perceived, wh < )i IS « ih pmnuv 0‘ f , bring the 

third shadow of the jcnktiilc ovc i it, in wliieii sitn tioii it 
will be seen to tin gteaic st ulv int ig# 

1 hen, if nt tin siii tiiru i‘-Kondn} set of rings has 
not vet bten discovered, it will < f it iini} be pen c ivt d wht n 
the second sh idow of the penknife is brought ii[mi the pii- 
inaiy set As so in iu it has been found oi t, llu conipoiind 
sbadov, corsisting of all the thiee sh lov s united, may 
then b< thiovvn up ni thi‘» second i^v ‘-el, lu order to view it 
it leisiiie and m perf# timi Imi ibis compound shadow 
should be lake n no *■ nt!)i i fu n liie point th in is necessary 
toeovfi i1 , nor sbonld the thiid sli hw loiuh the piimiry 
Fct Ihe two sets iiv. so ni n to etlcr th it ni iii} of the 
rings of one set intei-sect some cf the oihci 

A\ lien 1 sight of tin steoiiJnv ct h s been once obtained, 
ini )v with the it will be vciv cas^ to view it I’tcinitdv with the? juimary 
iniiiirs silent motion of t!ic penknife so is to make the 

third shadow of it go tioni one set to the other 
Thr 1 ings rm^le ^^esides tlie usi of ihc shadow the i e is another way to 
Msibh by set make rings visible when they c inn >t be c isilv pereeived, 
which IS to tih hold of the lens with b>th hu to press 
it iltoinitclv a little moie w th one tl in wifli the oth^f\ i 
tilting motion, give i to the lens in this inannei, will movV^ 
the two sets of rings fioni side to side, and as it is well 
ki own tint a faint objcc t in motion md} be sooiiei peiceived 
tnan wi en it is at rest, both s ts of niigb will b^ these means 
be ge icrally detec ted togc ihei 

It will also contribute mueli to fieihite th^^thod of 
Mouiibwob i* seeing two sets of ring->, if wc receive the light in ^ more 
^ ohlUjUe angle of uieidencc, such as 40, 50, or even dt- 

• grees 


% ^ u d nlfi r 


ttni, llicin 111 
iiiotion 


Th Iislit 



^EKSCHEL OV COLOURED RIITGS 129 

roes This wil^mcrease the distance betweeS (he centres of 
le primary and ^oildary s( ts, and at the same time occa- 
sion a more copious rcflectioY of li!;ht § 

Inst£^ of a common loolTing-glass a convex glass mirror With gla'.ses 
iav1)e u^d on which inn) fc placed either a pldiii, a con 


of other forms 


juiy lens or glass, and two sets of 


may 1)0 

cave, or a convex surface oi ' 
rings will be obt lined 

In the same mdnncr, by ld 3 in^ipon n cDnca\o gl us mirror 
a convex lens, wo shell I also have two sets of rings 

The gencralirations that have been mentioned when one set Generalization 
of rings was pioposed to be obtained miy bt easily applied 
with proper regulations, according to the circumstances ol 
tliL case, not onl} to the method by glass mil tors alieuly 
mentioned, but likewise to ill those that follow hereifter, and 
need not be particulaii7cd lor the future In the choict nt 
the surtaccs to be joined, wi have only to sclict such as will 
form a central contact, the focal length of the lenses and the 
figure ol the upper surface being variible at pleasuie 

Second Method On a pi iin met dime miiror I laid a pa- 2d Lens mi 
rallel slip of glass, and pi iced upon it the coiucx surface of 5**^’’'**“** 
a 17-inch plano-convex lens, by winch means two sets of 
rings weie p«*oduc(.d 

Upon the same minor the plain side of the plano-convex 
gliss may be laid instead ot die plain slip, and any pi iin, 
convex, or concave surtacc, being placed upon thw convexity 
of the subjacent lens, will give two sets oi lings 

The plain side of a pi ino concave glass may also be placed 
upon the same mirror, and into the concavity may be laid any 
lens that will make a cential contact with it, by which ar- 
rangement two Sits of rings will be obt lined 

rd MethoA Upon a small wdl polished slip of glass I ens on 

pli&ce another slip of the same si/e, ind ujioii tin m I ly a J9- ^'*^^**^ 

inch double convex Iins lliis udJ pioduce two sets oi iings, 
one of them leficcted from the upper surface of the first slip 
oi glass, and the other irom th it oi the second 

Instead of the uppermost plim ^lip of glass we may place 
upon the '^f^est slip the plain side of a plnno-convex c r 
plano-concave lens, and the same variety which has been i\- 
plai^j m the third method, b} u^ing any incumbciu lens th it 
VoL XIX Ffu IbOSJ k will 
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ill make a CLiitral contact^ either with Ahe convexity or/ 
■cone ivity of the subjacent glass, will al^ a^/s produce two se^ '' 
of nn£;''i 

Lens on lou)th Method \ more renied but rathe i more duSitult 
so(ing two sets of ^ plain tfiip of" glass 

on a piece of black paper, anej^^vhen a convex lens is place I 
upon the slip, thcie may be |ytrceivcd, but not without parti- 
cular ittcntion, not only'ihcf first set, which has already been 
pointed out as reflected fiom the first surficc of the slip, but 
ciNo a funt secondary set hom the lowest surface of ,the same 
slip of glass 

It will be less difficult to see two sets of rings by a re flec- 
tion fioin both surfaces of the same glass, it we use, for in- 
stance, a double concave of 8 inches toe us with a double con- 
vex ot 7j: inches placed upon it 1 oi, as it is well known that 
glass will reflect moie light fiom the f uthcat suiface when au 
rathci than a d( nscr nied um is m contact with it, the hollow 
space of the b-inch cone ive will give a pretty strong lefle^.- 
tion of the secondary set 

i»ih Two pn- [ifth Method ihe use tb lUs intended to be made of two 

poult itbetsof of mgs uquiies, thit one of them should be dependent 
nnifs upon the other this is i eireumstince that will be explained 

heicdtlei, but the following instance, where two independent 
sets of lings are given, will piitlj anticipite the subject 
When a double convex lens of 5U inches is laid down with a 
slip ot gl iss placed upon it, and anotliei double convex one of 
120 inches is then plated upon the slip, we get two seta of 
lings of d lleicnt sizes, tlu laigc rings aic from the oO-inch 
glass, the smill iings liom tin 20 ineh one Ihcy aic to be 
seen with iit i tie, beeausc they aie each of them piimaiy 
These ini> be liy tilling the me imbeut lens, oi llie slip glass^ tho*'® two 
^ ‘'Cia ot lings niaj hi 1 1 idt tociosaeicli other in any dwec- 

tion , the bin ill si I m i\ be laid upon ihe lu ge one, or either 
of tlicni may oc sipa ta'\ lenijv.d tow iiiia any paitof the 
gli'.s 1 1 3 will b( suhiLjtnt to show, thatthej have no con- 
nee tiun wall each eithei lie phenomena of the motions, 
uiil oi the vaiJouH eulouis and sizes assume^k^^ these rings, 
when dillcient piessuies and 111 mgs oi the glasses arc used, 
will tflind some enteitainment W ith the assistaii^Cof the 

shadow 


< rus 1 aiul 
'<aricd 
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^sh'idow of the if^knife^thc secondary set bf longing to the 
lings from the ^ulinch kns will be added to the other two 
^ets, but in siting the gla‘»sc| this set will never Ica^c its pri- 
nKq;,gnc, wink that horn Aie 50 imh kns may bo made to 
go afiy ulixic acioss the otlKt two 

V OJ t /it elects of Jk2//<^9 

To sec three sots of conctnliSc lings at ontt is 'ittended Throe sets of 
with some difficiilt\, but b) tlic assist'inci ot the methods of *‘^"5'’ 
tilting the ghssts, and miking use ot the multiplied sh idows 
of ii penknife, we in V} stt them \er} well, when there is a 
sutTicient illiimjn'ition of blight daylight 

Fast Method \ 'JO inch double con\e\ lens placed upon ^ 
three slips of plain glass will give three sets ot nngs I he ot 

slips of glass should be neail} 2 tenths of in inch thick, otlici- ^ 
wise ilie ditkient sets will not be suthcien^Iy scpai iied When 
all the glasses arc in full convict, the fust and second sets 
may be seen with a little pressuic ind i small motion, and, ii 
circumstances aic favoiii ible, tiu third, which is the faintest, 

Will also appi ir If it cannot be seen, sonic ot the comjiound 
shadows ot tlm penknife must be thrown upon it, foi in this 
case tliLie will be live sh idows visibK, sevi i il ot which will 
fall togclhci, indgM ditkrent intensity to their ini\.tiiie 

Suond Method W hen a single slip oi gl iss, with i J4-inch Aims ami 
kns upon it, is pi iced upon a puce of good 
ihicc sets of ring-» may b< seen the fiist uid thud s( tv art 
pietly blight, and will be peicciitd by only piessing the Kns 
a little upon the slip ot glass, after which it will be ( isy to lind 
the sicond 1 1 wit)i the assist ince ot llu piopei sh ulow In 
this c ise tour shadows will be seen , and whin the thud sha- 
do^w IS upo 1 tlirf. fust set, the touith will be o\ei the second 
Slit and lender it visible 

1/ltid (\Itt/tod Whin two slips of glass aicliul upon a nsou 

plain metalline minor llu n i 26 inch has plaeid upon the twot,Ia>4 !>and 
slips will produei tliue sets ot luigs, but it is not \Liy ea^y 
to pcrceivi them By a tilting motion the thud si i will geiie- 
1 illy appeu^like i small w hiu eiiiii, which at a piopci dia« 

I ince will follow tie movemint ot tho liul set ^s soon as 
thiVsland Nuid iieui\uw,tlu thud shadow ol the peii- 

K * knite ^ 
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knife may bo l»ic u"ht over the first set, byjwhich means the 
fouith shadow will come upon the sceoncr^ct, and in this 
tion of the apparatus it will heroine visible /> 

4tli Lens on }ouitk Ahiliod On a plainlj^elalliHL mirror lay 
a ii’ip of gliss glass, but with a siuill meet wood at jiie oiiu uiiucr it, 
gle with metal so th it it may be kept about o)rc ttnlli of an inch fiom the 
inirroi, and form an inclined A 26-inch lens laid upon 

the slip of glass Will give* th lee sets of rings Two of thorn 
will easily be seen, and when the shadow of the penknifi is 
held between them the thud set will also be pt rceived 1 lieic 
IS but one shadow visible in this anangement winch is the 
third, the fast and second shadows being loi>t m the bright 


relit ction fiom the minor 

9th A convex 1 if th Method I placed a 6 J-inch double con veK upon 411 
ca*!eaiiVli^of double coiicave, and laid both together upon a plain 

glass slip oi glass lias anangement gave tliite sets of tings llioy 

may be seen without the assistance ol shadows, by using only 
piessuu and tilting 'lUe first had a black and the othei two 
had white centres 


VI, Of four ^ets of Rings^ 


Four sets of 
rm^s 


1st 1 ens on a 
gla*)S forming 
an angle with 
a mirror 


Plano con 
Tex lens on 
three sh|>*i rf 
gias^ tL meial 


The difficult} of seeing many sets of rings inci eases w^th 
their number, yet by a proper attention to the directions 
tliut uie given lour sets of eoncentiic niigs ina} be seen 
Fir^i Method Let a slip of glass, with a 26-iiich lens 
laid upon it, be placed upon a piece of looking glass Un- 
der one end of the slip, a small piece of wood one tenth of 
an inch thick must be put, to keep it from touching the 
looking glass 1 his arrangement will gi\e us four sets of 
rings 1 he tirst, third, and fouith mu} easily Jie seen, but 
the second set will require some management Of the \hree 
shadows, which this apparatus guts, the seepnd and third 
must be bi ought between the fust tiid toiirth sets of rings, 
in winch situation the second set of rings will become visible 
Second Method \\ hen thiee slips of glass are laid upon 
a metalline mirror, and a plano-convex lens of about 17 
inches focus is placed with its convex side upi4|»them, four 
sdbof rings may be seen, but this experiment requites a 
\try bright day, and very clem, highly polished ^ips of 
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|1ain glass Nonicau it be successful unless all the forego- 
methods of seliiig multiplied rings are become 

iiliar and eas} 

-seen occasionally, 4ot only four and five, but even 5 ot r> sets of 
six sets of roncentnc rings, from a verj simple arrangement ’’"’K'* 
of glasses they arise from^^eiteiated internal reflections, 
but it will not be necessary to tearry this account ot seeing 
tnultiplicd sets of nngs to a greater length 

VI L Of the Size of the Rings 

The diameter of the concentric rings depends upon the ''‘J'eofihe 
tadius of the curvature of the surfaces between which they ** 
are formed Curvatures of a short radius, crpteris paribviy 
give smaller rings than those of a longer, but Sir I ^pwton 
having already treated on this part of the subject at large, 
it will not be necessary to enter farther into it 

I should however remark, that, when two curves are con- T^^erseWasthe 
cerned, it is the application of them to each other, that will lact 
determine the si 2 e of the rings, so that large ones may be 
ptodu( ed from curvatures of a very short radius A double 
convex lens of 2 \-incbe 8 focus, for instance^ when it w Ind 
upon a double concave whu h is but little more in focal length, 
gives rings that are larger than tliosefrom u lens of 26 inches 
laid upon a plain slip of glass* 

vm Of Contact 

The size of the nngs is considerably affected b\ pressure Pressing the 
The\ ffiow laiger when the two surfaces that form tlicm are ‘’|**'hces loge 

• o o ihc. r ciiiArLCS 

pressed cloaer together, and dimiijish when the pressure is thenn^-*^ 
gradually removed The smallest ring of a set may be in- 
creased by this means to double luid treble its former diame- 
ter, but as the common or natural pressuieof glasses laid 
upon any flat or curved surface is occuMoned by their weight, 
the variations of pressure will not be very considerable, 
when they are left to assume their own distance or contact 
To produce that situation, however, which is generally cal- 
led contactyit will always be necessary, to give a little mo- 
tion backwards and forwards to the incumbent lens or glass, 
acoeippanied with some moderate pressure, atttr which it 
may be left to sejttle propcrlj bj its own weight 


IX 
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IX* Of measuring Rinj^s 

It may be «*u|)poscd from wfiat has been said concernm^^ 
the kind of contact, which is ref uirfid foi glasses to^p»&d^ce 
rings, that an attempt to taker absolute measures must be 
liable to gicdt inaccuracy This was fully proved to me* 
when I wanted to ascertain, /{ the year 17Q2, whether u lens 
laid upon a inclilhne suifu^e would give rings ot an equal 
diameter with those it gave when placed on glass The 
measures d flVrtd so much, that I was at first deceived , but 
on proper considei ition it appeared, that the Ilu} genian ob- 
ject glass, of I feet focus, which 1 used for the experiment, 
could not so easily be brought to the same contact on metal 
as on glass , nor can we ever be will assured, that an equ d 
distance between the two surfaces in both cases has been ac- 
tually obtained The colour of the central point, as will be 
shown hereafter, may serve as a direction, but even that 
cinnot be easily m ide equal in both cases By taking a 
sufficient number of measures of any given ring of a set, 
when *1 gl iss of a sufficient focal length is used, we may 
however ditermnie its diameter to about the 35th oi 30th 


part of itb dimension 


Kut ihoir pro- Kelativc tncasuics, foi ascertaining the propoition of the 
portions in the dlfkicnt lings lu the ‘'dme set to each other, may be moie 
niVa-”*^^ accii lately ttken, fur in that case the contact with them all 
sured will rcrii un the same, if wc do not disturb the glasses during 


tlic time of measuring 


X Of the Number of Rings 

Number of When there is a sufficient illumination, many concentric 
^'"6^ rings in even set will be perceived, in the primary set we 

see generally ov 10, very conveniently By holding 

the eye in the mobt fivouiable situation I hav6 often counted 
neai 20, and the number of them is generally lost, when 
they grow too nairow and minute to be perceived, so that 
we cm never be said faiily to have counted them to their 
full extent In the second ‘•et I have seen as many as in the 
first, and they aie full as bright The third i^t, when it is 
seen by a metalline miiror under two slips, will be brighter 
than the second, and almost as blight as the first ^have 
c isil\ counted 7, 8, and <) rings 


xr 
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HfMtHGL 9S COLOURED RlRbS 

V * 

r Of iht Effect of Pressure on the Colour of the Rings 

Wheti a doable convex ofljtct j^lass of 14 or 15 ftet fo( us Their rolonrs 
a plain slip of glas4 the first colours that make their 
faintest appearance be j^cd surrounded by green, the 
smallest pressure will turn tl^e centre into green sui rounded 
bj red an additioiidl piessuru will gi\e a red centie agun, 
and soon till there have been sd niaii^ bucccs^^ivt alterations, 
as to give us six or seven times a red ccntie, ifti r which the 
greatest pvessurewdl onl} produce avcrylirge blirk one 
surrounded by white 

When the rings are seen by trunsmismon, the colours uc 
m the same manner subject to a gr-idiial alternate cli iiigc 
occasipned b\ pressure , but when that is earned to it^ full 
extent, the centre of the lings will be al ugc white spot sur- 
rounded by black 

The supcesftion and addition of the other prismatic colouis, 
after the first or second change, in both cises is e\ticin(4v 
beautiful , but as the experiment may be oo easily madt, a 
description, winch certainly would f lU shoit of an actual view 
of these phenomena, will not be ncctssiiy 

When the rings are produced by curves of a very short 
radius, iiul the incumbent lens is in full contact with the slip 
oi glass, they will be alternately black and white, but by 
lessening the contact, I have seen, even with a double convex 
lens of no more than two tenths of ui inch focus, the ccntie 
of the rings white, red, guen, yellow, and black, at pleasuic 
In this case I used an eye-gliss ot one inch focus, but as it 
requires much pnctice to manage sueli small glasses, the 
experiment may be raoie eonventently madt bv plaring i 
double convex lens of 2 inebes focus on a pi nn slip ol gl iss, 
and viewing the rings by an ey^e-gliss ol inihes, then 
having fiist brought the lens into full contact, the luigs will 
be only black and white, but by gently lifting up oi tiltino 
the lens, the centre of the rings will assume vaiious colouis 
at pleasure 

XIK Of diluting end concentrating the Coh rs 

Rafting up or tilting a lens being subject to great uncer* Mcihod of ih 
tainty, a surer way of acting upon the colouis of the iings is or cou- 

by 
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centrating the by dilution ancF concentration After havji>^ seen that terj 
small lenses give only black and white wl^>n in full contac^*'' 
we may gradually take otheis of a longer focus With 
double convex lens of four inch^4 the outward rings wiULhki- 
giu to assume a faint red colour) With 5, 6, and 7, thifi ap^ 
pearance will increase , and procleding w ith lenses of a larger 
* focus, when we come to aboui^ l6, 18, or 20 inches, green 
rings w ill gradually make th^ appearance 

This and othei colours come on much sooner if the centre 
of the lens is not kept m a blgck contact, whic|i in these ex- 
periments must be attended to 

A lens of QO inches not only shows black, white, red, nud 
green rings, but the central bl^ck begins already to be diluted 
bO fis to incline to \ioIet, indigo, or blue With one of 34, the 
white about the dark centre begins to be diluted, and shows g 
kind of gray inclining to yellow With 42 and 48, yellow 
rings begin to become visible With 55 and 59, blue rings 
show themselves very plainl} With a focal length of 9 an4 
11 feet, orange may be distinguished from the yellow and 
indigo fiom the blue With 14 feet, some violet becomes 
Amlyfiisofibe yjgibie TV hen the 122 feet Huj genian glass is laid on a 
ctmrt ^ plain slip, and well settled upon it, the centra} colpur isiben 
sufficiently diluted, to show that thedaik spot, which in small 
lenses, when concentiated, had the appearance of black, is 
now drawn out into violet, indigo, and blue, with a little ad- 
mixture of green , and that the white ring, which used to be 
about the central spot, is tinned partly green with a sur- 
rounding ) ellow, orange, and red-coloured space or ring , by 
which means we seem to have a fair anal) sis of our former 
compound black and white centre 

One of m) slips of gl is*,, vvhich is probably a little con- 
r ive, give tht rings still larger, when the 122 feet glass was 
himU pressed unst it I used a little side motion at thp 
same iinit, and bi ought the glasses into such contact, that 
they udhcied sufficient!) to be lifted up together With 
tins adhesion T perceived a colour surrounding a dark centre, 
A brlithrowB which I h ive never seen in any prismatic spectrum It is a 
kmc* of liglit brow n, resembling the colour of a ceftain sort of 
Spinisli snaff Ihe 170 feet object-glass showed the s^e 
colour alsoverj clcaih 
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XL I Of the order of the Colours* 

The arrangement of th<^ colours m each compound nng oe The most rr 
'hHecnation* seen by reflej tion, is, that the most refrangible 
ra} s are nearest the centrp , and the same order takes place centre 
when seen by transmission We have already shown, that, 
when a full dilution of the colours was obtained, their ar- 
rangement was violet, indigi. blue, green, >eUow, orange, 
and red , and the same order will hold good, when the cof 
lours are gradually concentrated again , for though some of 
them should vanish before others, those that remain will aU 
wa>s be found to agiee with the same arrangement 

If the rings should chance, to be red and green alternately , 
a doubt might arise, which of them is neaiest the centie , but 
b} the method of dilution, a little pressure, or some small in- 
crease of the focal length of the incumbent lens, there will 
be introduced an orange tint between them, which will iin« 
mediately ascertain the order of the colours 

III the second set of iings the same order is still pieserved m ill cases 
as in the first , and the same arrangement takes place in the 
third set as well as in the fourth In lUof them the most 
refrangible ra) s produce the smallest rings 

XIV Of the ahernate Colour and Size of the lltng^ belong- 
mg to the primarj/ and dependent Seh 

When two sets of rings me seen at once, and the colour AitPrnition ot 
of the centre of the piiinaiy set is black, that of the sec on- 'itpuirleiu 
jdary will be white, if the lormei is white, the latter will be and siz 
black The same alternation will tike place if the colour ol 
the centre of the primary set should be red or or inge , for 
then the centre of the secondary one will be green , oi if 
the former happens to be green, the latter will be red oi 
prange At the same time there will be i similar alternation 
in the size of the rings , for the white rings m one set will be 
j)f the diameter of the black in the other , or the orange 
rings of the former will be of equal magnitude with the 
green of the latter 

When^ three sets of rings are to be seen, the second and 
t^ird sets will be alike in colour and sire, but alternate in 
both particul irs w ith the primar) set 

• Tiie 
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The sire and 
colour of tJie 
nnfr in 
dillorent set 
Jti ly be Slid 
deuh Chang* d 


The same thin^ will happen when four are visible; 
for all the sets that are formed from the priipary one will re- 
semble eaeh other, but will be alternate in the colour and i 
dimensions of their rings with thoje of the pnmtiry set 

XV Of the suddeu Change of rte Size and Colour of the 
Rings in dijfuecnt l^ets 


When two sets of ring** are/Jiewed, which aic defieiuleiit 
upon eaeh other, the colour ot their centres, and of all the 
rings in each set, maybe made to undergo a sudden change 
by the npprorfch of the sli mIow oI "the point of a penknife or 
other opnijiio slender bod} To vuw tin phenomenon pro- 
perl} , 1( t n l()-inch double con\ex lens he Hid upon a pcce 
of looki jg g1 iss and when the eontnet l)i^irren them h 
been m'ldc to gi\e the piim in set with n black cent»-c that 
of thesccondw will be vihiU To keep the lens in this 
contfiet, 1 [iretf he uy plate of It id \^ith a cireulftf holt in 
it of lie II K ih( di motel of the lens should bo laid u^ion it 
The mu gin of the holt iiinst be tapinng, that no obstruc- 
tion m ly be mn le to tifhtr the incident or rc fleeted light 
When t n is p opciU nn irt^cd* bung the thud shadow oi 
the pcnkiuV upen ti pr u irv sit \\hKh is that towards the 
lig] *• The ri ilto'ouisif this md the sicoudir} stt will 
then be seen to the grcdist iilvintigir When the third 
sh idow is idviiiccd till it cum is tlu. second set, the second 
shadow will at the same tune fill upon the hist set, and the 
colour of the centies, and of ill the lings m both sets, will 
undergo a sudden transfoi ni ition from black to white and 
white to black 

The altei nation of the colour is iccom pained with a 
chinge of sizo, for as the w Into rings befoie the change were 
oi a diflcicnt diameter fioni the black ones, these latter, 
having now assumed a black colour, will be of a dififerent 
M7e from the forniei black ones 

When the w tight istikeriiiom the lens, thebHckcon- 
triet will be changed into some other In the present expe- 
riiiKiit it hippcntd that the piimar} sot got an orange co- 
lomcd centre iiul the secondary a green one The same 
wa} of procfoding with the direction of the shadow beivg 
tin n pursued, the oungf cciitie wis iiistuitl^ changed to a 
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green one^ v^liilc at the same moment the^grcen oeBtre was 
turned into orange ith a di&rent contact 1 have bad the 
primary set with a blue centre and the secondary with a deep 
nelLow one, and by bringing the second and third shadows 
alternately over the primary set, the blue ccntie was changed 
to '1 ^ ellow, and the y c How centre to a blue one , and all the 
rings of both sets had then share in the ti ansiormation of oo» 
lour and size 

If there ire thre e sets of rings, and the primary set has a 
black centie, t\\e otlier two uiU have a white one, and when 
the lowest shadow is made to full on the third set, the central 
colour of all the thrio seta will be suddenly cbanged» the hist 
from black to white, the other two fiom white to black 

A full explanation of these changes, which at first sight 
have the ippeaiance of u m igical delusion, wdl be found i|i a 
future uitiele 

XVI 0/ the Course of the Rays by which different Sets 
of Rini^s ate seen 

In order to dcUimine the course of the ra\«, which give Dpteimiiiitii>n 
the rings both b\ leflection and hv tiaiismission, we should 
begin fiom the ]iUce whtnee the light proceeds that foims 
them In PI IV, fig 1 , w e h i ve a plano-convex lens laid upon 
tliiee slips of glass, uiidt r which a metalline ninror is jdaced 
An incident riy 1, i, is transmitted, through the mst ind 
and second surface of the lens, and comes to the point of 
contact at 3 Hue the iings aic formed, and art bo li le- 
flected ond transmitted they are reflected fioin the iipfRr 
surface of the hist slip, and pass fiom 3 to the ive it 4 
they aie also transmitted thiough the first slip of glass from 
3 to 5 9 and at 3 they arc again both reflected and tianstnit- 
ted , reflected fiom 5 to 6, and transmitted from 5 to 7 > fiom 
7 they are reflected to 8, and trausmitteil to 9, and I isllj 
they are reflected from 9 to 10 And thus four c omplcte sets 
of rings will be seen at 4, G, 8, and JO 

The most convenient wav of viewing the same rings b} 
transmission is that, which has been mentioned in the second 
article of this paper, when light is convened upwards by re- 
flection 111 hgure 3, coDbisting of the same arrangement 
of glasses as^before, the light b) which tlie nngs aic to bi 

bCf II 
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jicen cdmes either from I» 2, or 3, or from all these places to-* 
gether, and being reflected at 4, 5, and 0, rises up by trans- 
mission to* the point oi contact at 7, where the rings are 
formed^ Here they are both transmitted up to the eye at^S, 
and reflected down to 9 , frbm 9 the} are reflected up to lO 
and transmitted down to 11 , from ll the\ are refle/tcd to isl 
and transmitted to 13 , and last!}, fiom 13 the} ire reflected 
to 14, so, that agim four sets of rings will be seen at 8, 10> 
12, and 14i 

This being i theoretic il aa} of conceiving how the rais 
bf light may prbduce the effects, it will he required to sho^ 
by experiments, that this is the ai ttial progiess of the ra\s, 
and that all the sets of rings we perceive are renllv reflected 
or transmitted in the m inner that his bten pointed out 
hilt as we have so many reflections and tiansmissinns be- 
foie us, it will be ntttssiry to lonfine llust expressions to 
one particiiHr signitication when tht} arc applied to a set ot 
rings 

SThit IS meant "When the centre of the rings is seen it tlie point of con- 
by reflected tact, it is a pnmnrv set, 'ind 1 cdl it uflccted, when the 
tn}s which coinc to tint point and foim thermits iindergb 
aHd transmit immediite reflection Hut I call it transmitted, wheh 

tedi the lavs, afler having formed the nngs about the point of 

contact, are nrniediatelv tr insniitted 

1 hus in figure 3 and 4 the i iv s o /> c, r/ c /*, give rtflt ctecl 
sets of rings, and the ravs g h %<, k I m, in figuie 6 and 0, 
give transmitted sets 

In this denomination, no account is taken of fhe course of 
the ra}S before they come to o, r/, g, k nor of what be- 
comes of them after their arrival at c, /, m they may 
either come to those pi ices oi go from them bv one or more 
transmissions or reflections, as the case ni iv recjuiie , but our 
denomination will i elate onl} to their course imincdiately al- 
ter the formation ot the rings between the glasses* 

1 he seroiid'u v and other depc ndent sets will also be called 
reflected or ti'insraittccl by the same definition and ad a set 
of thfse rings formed originallv by reflection may come to 
the c}a» bv one or more subsequent transmissions, or being 
formed bv transmission, tnav it least be seen b} a reflection 
fi om some intci posed sui *acc, these subsequent transmissions 



|lLft9Clli:.L OH CQLOURFD RIXGS 


HI 


or reflections are to be* reguided ouly as ovn^em^Ot to 
^it a good sight of them 

With this defiuitiou iii \itw, and with the assistance of a 
principle which has already been proved b^ expeiiments, we 
timy explain some \ery intricate phenomena, and the satis-* 
factory manner of accounting for them will establish the 
tiiith of the th(,Qry relating to the course of rays that 
been desciibed 

The principal to which I refer is, that, when the pressure 
IS such as to give a black centre to a set of rings seen by re- 
flection, the eentie of the same set, with the same pressure 
of the glasses, seen by traiisniissioii will be white* 

I have only mentioned black and white, but any other al- 
ternate colouis, wlii(h the rings or centres of the two sets 
may assume, are included in the same predicament 

JjLVII two connected Sets of Rings are of alternate 

Colon? St 

It has alreadv been shown, when two sets of lings arc Why t^voeqn 
seen, that their colours art alternate^ and that the approach 
of the shadow of a penknife will cause a sudden change of iuur» 
them to lake pi ice I shall now pro\e, that this is a veiy ob- 
vious cunseq lienee of the couisc of rays that has been propo- 
sed l^et figure 7 ^nd ft represent tlie arrangement given in 
a preceding article, where a iG-iiich lens was laid upon a 
looking glass, and gave two sets of rings with centres of dif- 
ferent colours but let figure 7 give tiiem by one set of ra} s, 
and figure 8 by another 1 hen, if the incident ru}s cpme iif 
the direction which is n presented in figuie 7 » it is evident 
that we see the prirn iry set with its centre at 3 by reflection* 
and the secondary one at 4 by transmission Hence it toU 
lows, in consequence of the admitted principle, that if the 
contact 18 such as to give us the primary set with a black cenr 
tre, the secondary set must have a white one , and thus the 
reason of thealteMution is explained. 

But if the i i}s coint as repieseiitf d in figure 8 , wc see the 
primal V set by tr iiisinisMoii, and the secondary pneby reflec- 
tion , therefore, with an equal pressure of the glasses, the 

• S( e Art cli* X! of th Paper, p 1^/5 
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prunity centre must now be white, and the se^ondiirv one 

black 

Without bpinff vvtll u qn*iinteil with this doulde course of 
r\\s, wt sh ill b« liable to fitqiu it mist ikes in our estimation 
of iht colour of th< centres of two sets of nn^s for by a ^er- 
tiiii i>osition of tlie lip^ht, ot of tin eve, wc ini} ^>^Ponebet 
by one li^ht, and the othc i set by the other 

X\ 111 Of iht ( ansc oj the sudden Change of Colours 

Cline of the Having thus accounted foi tJ ^ il n nation of the ceiitrd 
coloms, wc may c isilj connive, that the intcrpuHitioii ol 
the penknife niust line ni instant intous effect upon them 
W htn it stops the id\s ol n^Liit 7* vvhich will happen when 
its second shadow i lits upon the pniii ir^ set, tlic iing® will 
the n be seta bj tlie ra}s I, J, 4, uid 1, 2, 3, 5, G, of figure 
s Wlu n it stops the 1 13s of h^int- s, winch must happen 
when tin thud sh ulovv falls upon tl ( pu n iry set, we then 
set both sets hv tlierns 1, 2, 3, md I, 2 4, '>»offignie 7 
hen the pinkinic la quite removed, both sets ol iii\s will 
eomt to the point of contict, ind in some lesprcts intciicie 
witli each other, but the strongest of the two, which is « enr- 
oll ly the direct light of figure. 7 > will pit vail This affords a 
e omplete e\plan itioii ol ill the obstivid plienornena bj the 
lajs ol ligure 7 the centies will be bl ick and white , bv those, 
of hguie 8 they will be white and black , and by both wc 
shall not see the. hist set so well as when the third shadow, be- 
ing uiKHi it, has taken iw 13 the rivs of figuie 8 indeed we 
can h irdh sec the second 11 \ bet it all, till the shadow of the 
[K nkinte has c ov'en d cithc i the. ja\ s ot hgiiie 7 or of figure 8 
K Ol Oipcin- As soon IS we are i iilth piactised in the management of 

'ind nil b j ivnowing the IT c oinsc we in iv ch inge the colour 

Jii i\ b < 11 U>L , , 1 1. I 1 1 1 

< I I 11(1 lib SO tdu 1II3 is to h UL half the et ntie white, while tlie other 

half shall still lein lui blaek ind the ^ame may be done with 

gieeii md oiange, or blue and 3 c How centres I he rings of 

both bctb will cdso piftieipite in tin gradual change, and 

thus whdt h lb hpen s ud ol llu i am i of ra3s m the l6th ai- 

tieh w ll igdii be eoiliiiMi) 

2b fe e ulttdtd in out next 
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A JMtlhod of finding the ^pecifit Graoiti/ of Light from Ana* 
lomjy and the undulalory St/stcm defended by an Urperi-> 
me nt on inflected Lt ^ht In a Letter from Mr RrcHiiRD 
WiNTItt 


To Mr NICHOI SON 


Dfar Sir, Whitby, Jan Hth, 

The unduHtor} s}steni of had until within \ery Undulatorv 
latch become explode d bv the extraordinary ibilities of New- *‘Sht 

• 1 * r i? A b^gumiiig 

ton, and his great exertions in fivour ot the einanitive sys- to claim 
tern, but no name, however great, shoulrl picvent inquiry 
after truth and extension of science, so nahirillj allied to 
the civilizition ind happiness of mankind It is, I believe, 
generally allowed, that few discoveries have been made bv 
pursuing a beati n path , it is on this account that so few im- 
provements have been made in the theory of light since the 
time of Sir Isaic Newton Dr Young’s cxpeiiments, and 
reasoning from facts, in favour of the undulatory moliou ol 
light, are deserving of impartial attention 

The great influnKe ot light on vegetables and animals is j ighthasgro^t 
ibcei tamed, tiom the want ot colour in both when deprived 
thereof, and the vigour, odoui, and density of tropicd ^ 

plants, and the feiocity ot animals indigenous to those cli- 
mates Its consequences in the arts and manuiactures are m iris and nwt 
veiy considerable, in its v irious coinbin itioiis with the ele- uutaeiurcs, 
mentary bodies Its effect also upon man is acknowledged on niaa, 
and felt by all nations, so us to eoutiibute a principtl cha- 
racteristic (m/ that of v.olour) 

The phv SIC il plicnouiena arising theref om displ ly i wide nutunl 

field foi the iitvc^ie ilioii of the natural | hilosophci, ti tin i>heiioiaui4 
production and ( li juge ot coloiiia — the formation ul the lain- 
bow, parheli i, h dot s, 

It has baffled the ingenuity ut man to deleimine its den- j^nsiiy not 
sity by uicch lineal int«iis 'VI,, |u.|l attempted to tnd to ascci 

• uioiin ituai 
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tarn mechani- mdmentum upoii a balance, but tlie transmission through 
different glosses will vary, as the lenses rtay happen either to 
differ in d/^nsity or trunspai'endy , and conseqnentl) will gi\c 
diffcient results You also advanced (Introduction to Na- 
tural Philosophy) some ingenious arguments to decide ltd 
arn izing subtlety, founded upon undoubted principles 

following analogy will appeal pei haps hypofhetical , 
analogically houever, such as it u I will submit it to the candid and dis- 
criniiriating, to determine whethei the conclusions are sub- 
stantial or premature 

mediiln '”d lie lesistance of fluids is as their densities reclproca^^ J 

their gravities ^heiefoie it may be presumed, that the undulations of diffe- 
rint mediums will beai the same proportion to one unothei, 
as their speeifie giavities 

Velocity of It has been demonstrated by the iccurate ob^.ervations and 
Ihose ut light Jijicoveries of Dr Bradlr \ on the abernation of light, that 
this medium lb conveyed fiom the sun to the earth, or in 
other words, uu undulation of light reaches the earth from 
the sun, in the space of 8' 7 5" of tune Taking the mean 
a[>purent diametei of the sun at 3 3' 1 3'^ ind his mean ho- 
rizontal parallax at 8 as determined by Dr Maskelyne, 
and the senndiameter of the e irtli at 39b4 miles, we shall 
find the sun’s leal di luitter to be 87^,439 miles, and Ins dis- 
tance from the eaitli equal to 93,334,047 miles thertfoie 

the \eloeity of light will be determined thus, n 

191)434 miles in one second of time, or 1,010,771,520 
feet 


V iuhi1;iil(ii)& of 
dir and \\ liter 

CUlllpHTCd 


lienee lijjht 
by46H8 tunes 
lighter lluii 
air 


According to Hales (Stitics, Vol TI, p 331) the \elo- 
city of undulating air is to the velocity of undulating water 
as 8()5 to 1, or as their specific gravities The motion of 
sound IS found to be 1130 feet in one second (\ oung s Syl- 
labus of a Course of Leetuies, mo3) then, as the velocity 
of sound 18 to the velocity of light, so is the specific gravity 
of air to the specific giavity of light, according to the fol- 
lowing formula , = 894,588 times lighter than at- 

mospheiic air, or it will require 1553 cubic feet of light to 
^eigh one gram If we eompaie them with water, taken us 
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unity, we shall find them expressed as feU&ws at a mean 
temperature 

SPECIFIC GRAVITIFS 

Water • 1 OOOuOOOOOOO 

Air 0 00120000000 

Light 0 00000000013 

If this be the real density of light, it will ippc'ii, that all ITentc mcapa- 
fornier attempts to appreciate its specific giaiit\ by micha- di*^ 

meal means must have licm f inlUss, is tl equantit* thiown rtcily 
by a lens, however large , upOit a o iluuc e oi the most den- 
cate construction, must be e\cctni ifcrl' eiiniUe, el il may 
have very eousiderahlc effects when excrlc i upon the body 
of the planets May not the diurnal motion of the planets 
be the effect of its inoiuentnm ^ 

It appears to me, that the experiment on inflected light. Infliction of 
mentioned in Newton’s optics, performed by pissing the 
light thiough an aperture of a window shutter into a dark- ^inUnoii than 
ened room, is much better explained, b} allowing an undu- 
latory than a radiating motion of light 

It 18 the nature of all fluids to undulate in circular arcs 
when moved by any impulse 

Let n represent an aperture into a daikened room, equal Plienomma of 
to yV P'^rt of an inth in diameter, ft, c, d, e, J\ waves of 
light, moving in succession against the solid object ^ A, small aperture 
which we will suppose the side of a house heie the light, 
meeting with an opake substance, will be reflected every 
where, except at the apertiue a, which will then become 
the centre of motion The undulating light, h iving p i ed 
the npeiture, will dilate in the conceiitne ares I, 2, 3, 4, Ui , 
till they arrive at s, on the opposite side oi the room, and 
the greater the distance between a iiid «, the greater will be 
the diameter of the shadow of the apeitu^'e, all obstacles 
placed in this lucid sticam will have their shadows augmented 
ID diametei, when received upon the wall, m proportion to 
their distance therefrom 

If the attraction of the sides of the aperture and window Not owiilg to 
shutter was the cause of tins enlargement ot tne shadow, ^rlaed by^the 
the obstacle,, when interposed in the lucid stieam within inc suits of the 
room, would also attract the light, and the diameter oi its 

VoirtXIX— 1808 L shadow. 
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sbadpw, instead df bein;; augmented (as it really appears to 
be), Mould be diminished 

I am \ory respectfully. 

Your obedient ‘•ervant, 

RICH 4 RD WINTER 

It gives me great pleas»«re to obseru, that you h-u( under- 
tak 11 to publish an Ln( } elope dia ujion i limited scale It 
Mill he pceiiliarl^ ad ipted to the interest of the artizan, the 
mech mu , the manufacturer, and to the most nuiiiiroub cla<%B 
of society 

There is one article which would be useful to your coun- 
try leaders, I mean a Monthly Me teoiological Register in- 
serted in the louinal, of the Baronietei, Thermometer, 
Winds, &.1 at London, in order to enable them tocompaif 
them Mith observations made in the country, peihips this 
nia\ be incoriMstent Mith your plan, which is generally ap- 
proved 

As it IS my wish to gratify all my readers, in whatever 
tends to piomole the interests of scicnee, I shill take mea-t 
sures to coriipK with the request of my correspondent, by 
jnsciting, as soon as convtmently can be done, a meteorolo- 
gical H^istci, from a band that may be relied on with coiifi- 
deiKC foi ils accuracy W N 


1\ 

Account of an Accident from the sudden Deflagration of the 
Base of Potash In a Letter fiom a Correspondent 

Si« To Mr NICHOLSON 


Canton jCSlS the late biilliant discovcius by’' Mi Davy, of the dc- 
dcnirinTo ^‘oinposition of the hxed alkalis, will piobdih induce many 
coinposiiig the to lepcat his expe iimcnts, I take the libeity of suggesting 
alkdlis them, through the medium of your Journal, the cautitm 

of using glasses to defend the ey es duiing the operation The 
flat glasses, commonly called goggU are best adapted to 
the puipou 

I'or M mt of this precaution, I yesterday met with an ac- 
ndt nt, f om uhich I have suffered much pun, and might 
ev^n ha\t bten totalU dc pin cel of *'ij^ht by it A consider- 
able 
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ob)e quantity of potasli being decoin poseS in the galvanic Pofash being 
circle, a sudden dcHagration of the rnetallar^ base ensued, f 
b} which several pirticles of the caustic alkali vitre tin own cienly deHagra- 

into m j eyt s s ve 1 

Y'o prevent the like accident happening to others, who 

maybe engaffed in similar experiment**, is ray motive for 

1 ^*1, xvu * 4^u 4. 4. the operators 

sending vou this vVhethei it is worth join notice or not, c\eh 

you will judge 

1 rcm nil, SIK, 

Your obedient tenant, 

Tunbridge^ Jan 22, 1808 Pill L() MM \T()S 

P S I lose no time in making the comnmimntion, but 
my e\cs arc still so weak, I can scncely see to uiite 

X 

Correction of some Misstatements tn the /h cu? nt of Mr Dai j s 
Decomposition of the fietd Alkalis In a Litter Jtoni a 
Correspondent 

To Mr NICFIOL^ON 

SIR, T ondon^ V» ^S18()8 

Iir extensive cimilat on of voui t'rdlent Joii \ 1 ! Mi ^ ia*( merts 
at home and ibroid makes it iuoh e’e^'ii able, that it 1' I n U i (ourjt 
not bt the means of propigu ng iiij n orieet stiteriie its u ^ /miu 
scieritifit faqtb, and sucli si iteineiilb a i g veniiitlic letounl i tdalt ilu, 
•f Mr Divj’s iinpoitant discovei v ol I deeoiiipobitioii ot 
the iix( d allvahs 

I was |>resent at the reading of h s lectiirf I paid tht 
greates't attentiop to it 1 feel that jour well known lo\eot 
philosophical justice will induce jou, to gi\< a plact in your 
publication to what I am convinced wtie the real accounts 
of the author 

It IS stated in vour Toui nal, that the bisis of potash is vo- Bj i of potash 
latile at 100^ Mr DavjN account was, that it is 
atii heat a little below redness It is likewise said, th \t the heai 
amalgam of the basis of potash and quic1vsi!\er, when ap- In amalgam 
plied in the circle of a gah inic batterj, d^sohed non, sil- ‘h^sohe me 
ver, gold, gnd platina Mr, Daw merely mentioned, thit^^^ 
it dissolved these mtlils , he said nothmgi that I can iteoj- 
lect, of tl e galtanic batterv 

L 2 Glass, 
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It decomposes 
glass 

hy combining 
with Its alkali 
into an oxide 
wUh less 0 X 1 
gen than pot 
ash 

Spec grav of 
the bd«‘e of 
soda 0 9 


Cement of the 
galvanic 
trough liable 
to be nn Itid 
by th ’uat 
cvolvt d 


This mav be 
remidicd by 
m ikinj, tin, 
partitions of 
bias 


This battery 
imv bi- excited 
Jto gi (. dt intcn 
sity 


IMPROVEMENT IN THE OinbVANlC APPiRATVS 

Glass, it IS said in your Jouinal, is dissolved by the basis 
of potash III the same manner as the nietuls The real 
sHtemerit with regard to glass was, that the basis of potash 
decomposed it b^ combining with its alkali, and by forming 
a red oxide of a less degree of oxi^cnition than potash, 
which oxide was likewise piocured by other means 

It lb stated, that the specihi gravit} of the basis of soda 
IS to that of water as 7 to 10 Mr Dav} said, as 9 to 10 
I am, ^ 1*1 with grest respect, 

\ our obedient humhlc serv irit, 

A CHFMIST 


\I 

An fmpioiement in the Gait ante Trough^ to prevent the C<?- 
nunt from heiug melted ^ uhen the Action is tery powerful 
Commumcattd by a Correspondent 

Sjjj^ To Mr NICHOLSON 

Tiif siiperioiit} of galvanic batteries constructed on the 
pnueiple of Volta’s couronne des tassts^ is rerommfnded 
bv Ml Wdkinsjn, i , I believe, fiillj t'^tlbhshed One iii- 
eoiivtrMnrt howivei ittcnds it the ictiou of the icid on 
the /inc plates being gieatly inertased, the quantity of ca- 
loiic evobed is so considerable, as frequently to melt the ce- 
ment with which the wooden partitions ot the troughs aie 
( o\cud To 11.11 ed> this inconvenience, I have had recourse 
to gl ibs p ijtitioiis, ind laid them inswei my expectations 
compli U]\ U IS better to make them so much larger than 
the met illic \ \ \U s, as to le ivc a space of about half an inch 
(it should not I think be les^-) between the sides and bottom 
ol the tiough, and metallic plates Common crown glass 
lb peril cll} adapted to the purpose its th ckness, ot course, 
must be pioportioncd to the size leqinred , and the top edge 
should be ground smooth A battery constructed on this 
plan uny be excited to great intensity, without injuring the 
cement at all 

1 ha\e the honour to be, Sir, 

If our obedient servant, J G C 

Ti nbrid^e, Jan 24, 1808 

“ MI 
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XII 

Exfffriments on the Firedamp of Coal Mutes ^ hy Willi 4.M 
Hfnry, M Z> , inclttdini^ a Communication on the Sii6- 
jeri from Thomas Thomson, M D F R S L Com* 
mumcated by Dr Henry 

BOl^l tht rlo«»t of IbOn, T rrcdved, from tht Rev Hi torv of the 
Willi irn rumen oi \( wrastlc on Tvn( , two bladtius 
with tilt hre-dtmp which had been procuiod from a coal nment 
iiiine III the neighbourhood of th it town It was caught by 
luting a common funnel ovei the mouth of a bloner *, and 
tying a compressed bladder to the pipe of the funnel, after 
the gis had issued from it fir some time expeiiments 

were made on the gas, about se\cn dus after its being first 
collected At that time, the bladders were perfectly dr} , and 
bhowed no signs of putrelaction 

The general results of these experiments (is stated in a re 

memoir which was read in Januar) IS07, befoie the Medi- ^ 
cal Society of Edinburgh) art the following The gis was 
found, by the test ot nitric oxide, used in Mi Dalton’s me- 
thod f, to (ontaiii 'ibout 4 <ts bulk of common air It had 
a disagieeable smell \V hen set on hre as it issued from the 
orifice of a small pipe, it burned with a dirk blue flame, 
and a long conical glass lessel, held ovei the flame, was soon 
bedewed with moistun Mixed with common air, it did not 
detonate on the approach ef a lighted taper, nt kubt in any 
proportion that was tiitd The utmost effect was a deep 
blue flame, winch spread quicklv thiough the lessel, but 
was not accompanied w tli am noise With 0x1 gen gas, 
however, it exploded, and g ue a loud report On agitation 
with limewitei it lost ibout of its bulk The me est tests 
did not discover aii\ admixture of sulphuretted hidiogen 
One bundled paits b) incasuic appeared, tlieitfoie, to con- 
sist of 

• BloLen **re holes or crev ccs m the coni or in the accompanying 
strata, tom which the hre damp issues, sometimes w iih considerable 
force 

f Pliil Jouni XVI, -^*47, or Henry fj I'oine, chap xii sect 2 

fij 34 
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Component 

parl’t 


ON TIIC FIRE*DAMr OP COAL MINPS« 

( 

I 

03 11. 'itmosphci inl an 
I 06 carbonic acid 
35 inflainiudble gas 

100* 0 


Tlicinfldm gns 
wasrarburc tied 
hidro^en 


r ire damp le s 
adulte aUd wa> 
(xainincd by 
Dr 1 ho iibou 


Detail of ihe 
cxperiiiieiils 
and result 


The nature of the inflammable gas %\as next ascertained 
by dtlonution with oxigcn gis Reducing the results to a 
£>enfi il iverigc, and excluding the common air, the re illy 
inflammable pait of the gis lequired foi combustion about 
twice its bulk of oxigen, and gave its own \olume of car- 
bonic acid Ut lice the inflammable portion of the gas was 
carburitted hidrogen Fiom the cxpeiiments of Mi Dalton 
on till gas from st igiiaiit w iter, and my own obtained by 
distilling pit-coal^, tlic tiie-damp appeals to diffu very lit- 
tle from both tlio^c gasses 

It was dcsiiable, liowcier, to repeat the analysis of fire- 
damp, less idullci kted with common air, and for this pur- 
pose a qu intit} v aS collected (as it issued through water on 
the floor ol tlie mini) in an inverted bottle, which was well 
corked and tied oiei with hi idder Happening to pass 
thiough N».wc istle last spiiiig, I tamed this gas with me to 
Fdinburgh , and, having no oppoituint^ of making expen- 
nients u| on it there, my irii nd Di Thomson was so good 
as to undertake itb analysio, iiid to furnish me with the fol- 
lowing ri suits 

Fioin the action of uitious gas and of li ne-water, the gas 
appt ired b} Di IhoiusonS experimc nts, to contain, in IDQ 
measures, 


6j inflammable gas 
6 5 oxigcii 
25 5 azote 
5 caibonic acid 

100 0 

Ibt gd'i obtaimd b) the dc^tiuclivc di5,tiliatijii of coal I have 
tound u» cuiitaiii a variable proportiuii of siil] luiret ed Itidrugen, and to 
differ soimwhai liom the compobilion which I have st ited m the 11th 
vol ot this Journal llie correction ot those results I reserve for ano- 
filer oceasioii 


The 



lh« fdllovusig TABLE shows the result of its eombustion, performed b\ detonatiug it over water The oxigen 
gas contained 77f pure oxigen, and 22^ azotic gas per cent • 
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ON THE FIKE-DIHP OF COAIrHINES. 

I 

It appears, then fore, that, when the gas was entirely con- 
sumed, 13 6 measures of the leally inflammable part gave 
115 inea!(ures of carbonic acid, and required for saturation 
about 33 measures of oxigen The average results are ^the 
following, excluding the hrst expenincnt in which the com- 
bustion was far from being peifect 


Over 0\e 
water niLrrury 

Measures of oxigen required for saturating 

100 measures of fire-damp » 260 4 246 

Measures of carbonic acid produced 9B 4 90 6 

The second column contains the average results of tno ex- 
periments, which Dr Thomson made over mercury, but 
on these he places kss reliance tlian on the foregoing senes 
The general issue oi his expenments agrees with that of 
mine , and the difference is chiefly in the quantity of oxigen 
consumed by the combustion of the fire-damp, which ajj- 
peared to me not to exceed twice its \oluine 
The fire damp ^ know not whether the result of the foregoing expen- 
ds not yroducul muits w ill be considered as affording any insight into the 
p*^d^ ponies, mature of the process, by which the hre-damp is generated 
/ norfrjni warei iji coal milieu The entiie absence of sulphuretted hidro- 
pro'^ 8*® shows, that it is not the immediate product of the 
bibl fiom decomposition of water by beds of pyrites, for in that case, 
by the heat of evolved hidrogen wouki undoiibted1> hd^c dissolved a 
pyrites portion of sulphur Neither can it aiise from the decom- 
position of water bv coal , for, besides th it coal lias no ac- 
tion on water at a moderate temperature, this origin is con- 
traduted by the smallness of the proportion of carbonic 
acid whic h is piesent in the firt*-damp The most probable 
supposition 18 , perhaps, that it is disengaged fiom coal by 
a kind of natural distillation The heat lequired for this 
purpose may be communicated by contiguoub beds of py- 
rites , and may be excited in them by the occasional influx 
of watti In contiimation of this opinion it m ly be ob- 
sened, that the hre-damp is generated mo^t abundantly af- 
ter long and heavy lains 1 he freedom, also, of some coal 
mines from this destructive gas, indic ites the opeiatioii oi a 
partial cause 

It 
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It IS to be i*eg;retted, that the analysis of the Hre-damp affords Hence the 
no encouragement to expect, that it can ever be destroyed of 
in coal mines b} any chemical process, as has lately been the destruuivo 
proposed The only feasible method of preventing the ^ 
dreadful consequences of its combustion is, to enforce the tilaic well 
steady eveciition of a well planned system of ventilation, 
not only in the part of the mine actually in work, but m the 
old uoikingb oxivasle Every accident which has happened 
ma} , 1 have been informed, be traced either to an errour m 
the method of ventilation, or to neglect of its enforcement 
The most important object, therefore, appears to be, the 
improvement of the mode of \eiitilating coal mines, and 
especially the superseding, by proper mechanical contriv- 
ances, the necessity of those attentions which are at pre- 
sent required on the part of the workmen 1 he peculiar 
expediency of changing the an of a mine, after an acciden- 
tal explosion, before venturing into it, is apparent from the 
foregoing experiments, which show, that, after every such 
combubtion, a large quantity of that gas must have been 
generated, which is known to miners under the name of 
choak damp 

Manchester t Jan 10, 1808 


XIII. 

On the Pho'iphorescence of Bodies, from the Action of the 
Electric Explosion In a letter Jrom Mr William 
Skkimshire, Jii/i to Mr John Cuthdertsox 

Dear Sir, Wnhechy Jan o, 180 S 

I Have lately resumed my Electrical Experiments, and Continiutiou 

having gone through the inflammables, as also tilt nietalb.'-felectricAlex 
.7 , , , . . . . . liciimttito 

metallic ores, and oxides, 1 take the liberty of sfidiiig 

tliem to you Respecting the phosphoric appearance of bo- 
dies, these fgw expeninents are no otbciwise interesting, 
than as forming additional links in the chain of facts, which 
1 have formerly stated, and which it is my intention to ex- 
tend throughout the anitual and vegetable kingdoms But 

as 
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ON THE PHe^^HORESCENCE OF BO0IE9. 


as they discover to ns a whole class of bodies devoid of the 
least phospboi esqenc} , after exposuit to electric light, they 
may be dtMoed of some importa icc, t specially as being one 
step towards leading us to a theory ot this phenotnenon 1 
tiiibt }ou will be kind enough to send them to Mi r^ichul- 
soii, to be inserted in bis cxlieiucl} useful Jouinul 


Combust ihles 


Ilibi udis of 
boilits js 10 ilic 
electric spaik 
and the pro- 
duciiori of 
plio<>phorc:i- 
CCIK c 

Sulphur 

Phosphorus 

Charcoal 


Coke 

CanneJ coal 


Peat 


Bitumen. 


Sulpliui 1st, Roll brimstone gnes no spaik, and is 
scarcely at ^II lumiiuius by tb(. shock 2d, h lowers of sulphur 
are not phosphoric id, A iiutn e specimen pure gave no 
spark, and w is vei^ sh^litl) luminous by the shock 4th, 
A native specimen mixed with c erbonalc oi lime ga\e no 
spark, blit was raoit luminous than the preceding specimens 
Phosphorus indauies both by the spark and shock 
Charcoal Some kinds ifford vciy good sparks, arephos- 
phoicsccnt upon the suifuce, and when the rods lest upon 
them the dust is dispersed bv the explosion, lu the forms of 
a luminous cloud Hut otliei pieces, which were tried, did 
not become phosphoric by exposure to the elcctiic light 
Coke gives a good spnrk, but is not luminous by the shock 
Canncl coal and coiiimon Sundeilmd eod give spaiks 
beautifully vaiiet,ated in iniiiiite sp ingles ridiited upon its 
surface, but they are not phosplioric W elsh coal gives 
similar sparks, but not so beautiful as the above, and is not 
luminous by the shock 

Feat, hard iiid diy, affords a iciy good spark, but is 
scaicely luminous 

Soft, poious, >ciy light peat, teimed in this neighboui- 
hood Haiiisay tiiif, is not luminous except in the tiackofthe 
discharge, and cieii then it is cxtumely evanescent 

dialled peat attoids a \ciy good spirk, and is slightly 
luminous 

Bitumen, haul and brittli, of a daik brown colour, from 
Derb\ aim e, gnes no spaiks, but the fluid spreads umformly 
and silentl\ ovei its whole suifUte, to pass from the conduced 
tor to the knob of the disehnger held above it, with an ap* 
pcarunce siniilai to the electnc light in an exhausted receiver 
It IS luminous by the shock, as is also the clastic bitumen 
fiom the same cuuiiti\ 


Jet 
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Jet and asphaltwra, instead of a spark, afiord the same ap- Jet Asphal 
pearance of elect iic light as bitumen does, but they are not 
luniitious by the e^plo^ion * 

il^mber gnes no sp'i^’k, but is phosphorescent, especiallv Amber 
that kind termed fat amber 

Plumbago gnes good sj)c*iks and i® not phosphoric, 
when mived \Mth tio}, and maiiutdctiired into crucibles, it 
affords good spaiks, whiih ne flame-colouied and ptirple 
upon the surface, and becomes luminoub \ihen the shock is 
taken abate its sin face 

Mciah, then Ores and Oxides 

As the metals are e^cc llent conductors of electricity, it is 
well known that they all afford good «parks, but I have not 
been able to perceive an\ matf ri il diffeicnce in the colour of 
the electric light, from diifeient met ils, unless the metal has 
been formed into exceeding thin leaics, or otht rwise minutely 
divided, and the spark be sufficicntlv strong to produce oxi- 
dation 

Not one of tlie metals is phosphoric by exposure to the riie inetaN are 
light of an electric explosion if its surf iccbe clean and bright phohpho- 
This IS the only class of natural bodies, which I have }et 
found uniformly to remain daik ..ftei exposure to the electiic 
light Some of their ores and oxides, such as the red and yel- 
low arsenic, haematites, p} rites which is found in chalk, oxide 
of zinc, and oxide of antimony are vciy slightly luminous, 
whilst others, for instance cinn ibai, black sulphuret of mer- 
cury or etliiops mineial of the shops, mundic, galena, 
blend, and the sulpliurcts of antimony, minium, litharge, 
and some other oxides, as i caddy absorb, and as obstinately 
retain within their substaiu e, the clcciric lij>ht to which they - 

are exposed, as even the metals themselves In short 1 have 
not met with a single brilliant pbosphoiic appearance in any 
of the metals, oils, or oxides, which 1 have had the opportu- 
nity of subjecting to expciiment Ihese observations These ^xpen 
tirely coincide with tin icsalts of expeiirnerits on soUr phos- ments ap^e 
pbon by Bee can, who tried e\erv means that bis inventive B^c^an^onsl- 
genius could suggest, to render the metals phosphoric, but hrphosphon 
without success However it is not surprising, that there 
should be a tolerably exact agreement between the observa- 
tions 
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Tar htr (“Xpc 
Tunuits on the 
deLomposition 
Ot llkdll'i 


Potish expo 
cd to the ic ion 
ot 1 surf ic< ot 
1400 inJic. 


Gasevolvtd 


1 he allvali 
blaclcLii^'d *1110 
emitted ^[iMrkb 


to the 


tMiBs of Beccan on solar phosphon, and those facts, ^hich 
are stated in my letters* For as I think there can be no 
doubt bill? the phosphoric appeal ance of bodies in the dark, 
after exposure to the li>^ht of the sun, iiid the phosphores- 
< tnc} of those substantes that have been exposed to the 
light of an electric e> plosion, protcetl fiom the same cause, 
the^ must nef*€ssunl\ bt subp* t to siinil ir i iws 

But this subjict will ilaii i our itteiition moic ph^titul irly 
hereafter, when I shall have orcdsion to speak of the nature 
and cause of this pliosphonc phenomenon 

I remain, Your’s, Lc 
WIILIAM SKRlMSIllKi:, Tun 

XIV 

rrperiments on the JDccompo^itwn of the fixed Alkalis by 
Cahmmsm In a Letter from i\V Charles Syi vestlr 

To Mr NICHOLSON 

Dear Sir, 

JDFING on a %i8it, for i few divs, with my friend, Mr 
Oakes, Jun of Deib}, we have together made some txpe- 
riments, in prosecution of the inquiry instituted by Mr 
DdV), relative to the decomposition of the fixed alkalis by 
the galvanic influence, the result of whose lesearch has 
been recently communicated to the Royal Society 

In the first expenment, we used i pair of troughs, expo- 
sing a surface of 1400 square inches, ind placed the potash, 
winch was perfectly puie and white, on i plate ol platina , but 
did not moisten it, as is said to have been the case in Mr Davy’s 
I xpenments, the deliquescence of Uie alkali precluding the 
necessity of such piecaiition As soon as the platina wiie 
was bi ought into contact with the potash, fioin the opposite 
end of the battery, a considerable quantity of gas was 
evolved, aiising most probably from a decomposition of the 
water The alkili, m consequence, assumed a blackish co- 
loui, which contiiuud to be produced so long as the action 
was m uutamed, sparks being frequently emitted , wliicli lat- 
ter eftect has only been observed to t'xke place with chaicoal 
and the metals 

A second expenment was made, with the addition of ano- 
ther 
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ther pair of tronj;h8 of tha samo 8i7e as theirst » and to re* action of i?800 
medy thfe incoiiMn»ence occasions d by the deliquescence o^l^uesccnce'*^ 
the potash in the former aneropt a glass tube w^s employ cd^ prevented by 
having a platma wire, coiled into a spiral form, sealed into ^ 

one m its ends The alkali via^ placed in the tube, flui> 
rounded by the spiral Hire, and another Hire, passing through 
a cock w’iich opcupud the other end of the tube, was, by 
sliding Ireelv up aiul down, made to touch the potash at in- 
tervals The vviies being con lecttd with tht battery, and 
the alkali slightly moistened, a considerable portion of gas 
was c\o!ved, which fi >m time to time exploded by the sparks 
pioduicd the tMiipeiatiirt of the mass was materially in- Appemnees 
creased, uid the blai k matter,whuh was deposited on solution 
of tht alk ill in water, ippcared in greater quantity than be- 
fore Small portioi of this bl i< k •'ubstauce sti( king to the m itter 
end of the wire on bti ig brought into contad with water, detou it ed on 
suddenly detonated a romniuicd with a vivid llish, an ef- ^ 
feet which w is also produced on pouuiig distilled water into 
the tube 

The detonations rinsed by the blai k milter coming into Potnsh (’nc*; not 

contact with water, we a ccrtaiucd fro n expciiment, could Pji’diire this 

* ’ cffcLt ill any 

not be produced b\ poti^‘ in anv stitc of drynes-., hence it siait 
would ippcai, that some s ibstancehis been ere itcd during Pinhir nujuiry 
the galvanic process, posst ed of properties very different 
from those of the m lU rials c niplo\ ed 

It is oui intention how evei, to resume these ex pcriiiK nts 
assisted by gieatei gdlvanie powei, the result oi which I shall 
transmit to you 

I am. Sir, \ our obedient servant, 

Derbt /9 20th Jan 1808 CHA b\LVEsrK!l 

S^I^^TIF1C NEV^S 

Dtbcoiay of a complete Mammoth 

The bones that have been discovered in different \fnii)moth 
parts of the northern hemisphere sufficiently prove the ex- 
istence some laige animal, or animals, now unknown, 
and some w r t have even given a partu iil ir description of 
the (piadriipcd geiieiuMy called a mammoth, though it would 
seem meirlv iiom the rcpoit of tradition among tlie iincul- 

ti\ Ued 
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tirated nations of the north* Lately however one has been 
found, not alive indeed, but complete, and in a btatc of per- 
fect presl rvation, on the borders of the I* rozeii oceiii The 
following IS the account, that has been received ol it from 
Petersburg 

Arcoiint of Its Schoumachoff, a Tungoose chief, about the end of august 
discovery 1799, when the fishing in tijc iiver 1 ti a was over, repaired 
accorrling to amiuil tos om to the stasidt L( ivmg his 
family in their huts, he coastt I along the shoie iii quest of 
mammoth's tusks, nnd one diy perceived in IIk midst of a 
rock of ice a lar^r^ sh bloc L, r ot at all rt stmbling the 

logs of diift woo I ro n fonnd there He climbed the 

rock, and examined il i rcnul, b it ( onld not make out 
what It was The next the birae spot, he 

found there the carcase of a b ( uv ftriihecu^ rosmarunj 
and obsei ved, not onU tf «t u c n eh id been the > car be- 
foie wob freer from icc, I i Mh it tut vm re two simil n pieces 
by the side of it The c iPciu ud ti ned out lobe the feet 
of tl|e ni unrnoth in M M tlu uh of l minul incl one 
of Its tusks appt irin'^ i> di hi I c u un ittd Ins wife 
Trarlition of and some of liis f un»' nit'i whit In h nl ioiiud This 
Another howevt r g i\e ihen it foi th*" old men snd, thit 

tliC} had bun told by th ir lorcfutheis a siunln monster was 
ontc befoio sicn in Iho « \ iii^, mil the whole fimilv of the 
person who disi overt J it oon be tame extinct At this 
^choumachort w is so mn h il irrric d, th il he fell siek On 
his rccovtiv however he could not itlinquisli the expectation 
of the pioht he might m ike of tlie tusks and diiccted his 
servants to eomeilthe eireumstance caietull), lud endea- 
vour to keep awav all sti ingeis b} some pretext or othci 
It was not till the lilth \v,ir that tlic lee hid melted buffui- 
< nth to discngigc the ni imnioth, whi ii it fell over on its 
side upon a bank of sand Sc houiii lehoff then cut oft the 
tusks, which be b iiteied foi ,^ooels to the value of 50 rubles 
[rtn 5i] with a lliissiari iiienhant Being satisfied with 
Ti*; (ksh even this, the carcase w is left to he di vouied by the beais, wolves, 
wild and foxes, except what the Vakouts m the neighboinhood 

cut off to feed then dogs Pievious to this indeed he 
Dnwiigof It hail a lude drawing made of iS winch leprcacnts it with 
pointed ears^ vtrv small eyes, hoi^-eb hoofs, md o bristly 

matie 



9cnfiNTfnr news 

tnsne extending along the whole of its bacK Tn this it has 
thN appearance of something between a pig and an elephant 

In 1806, Mr Mich Adams, of Petersburg, •being at D<*s<Tipiion of 
Yakoutsk, fortunately heard of this circumstance, and re« 
paired to the spot When he airi\ed there, the skeleton* 
nearly stripped of its flesh, was entire, one of the forefett 
txctpted The lertebroe, from the head to the os rocc 3 gis, 
one of the shonUlerhTades, the pelvis, and the reinniniug 
three extremities, \Nere htill held firmly toi^etlur by the h^- 
nients of the joints, and by strips of skin and flesh The 
head was covered with a diy skm One of the ears, well 
preser\ed, was fuinished with a tuft of bristles These 
parts could not a\oid receiving some injury during their re- 
mo\ il to Petersburg, a distance of 1 1 000 wersts [6S75 miles] 
the eyes ho icvei are pieserved, and the pupil of the left eje 
IS still distinguishable Ihe tip of the under lip was i iten 
awa\ , and the upper being destroyed, the tetth were ex- 
posed The bi iin, which was still within the cianium, ap- 
pealed di^ The parts least damaged weie one of the foie- 
feet qnd one of the hind these were still coicied with skin, 
and ha 1 the solt attached to them 

According to tlieTun^oose chief the anim d was so corpu- 
lent and well fed, tint its btllj hung down below the kntc 
joints It was a mile, witii a long mine, b it liad neither 
tail nor trunk From the st ucturc of the os cocci gis how- 
eier, Mr Adams is persuade*], that it had i sboit thick (aij 
and fiom tb* smallness of its snout, and the si/t ol its links, 
he conceives it could not h ivc been ible to ft ul without the 
assistance of a proboscis, but Schnuiuachofr persisted m the 
assertion, that he never saw anj apjjc nance of a tiiink, and 
it does not appear probable, that even his rude dr iiight<:inati 
would have omitted such a striking feature Tie skin, 
three fourths of which art in jiosscsMon of Mr Adams, the 
part that lav on the ground h iviiig been preserved, was of a 
deep gri> colour, and covered with reddish Imii and black 
bristles Ihese, from the dampness of the ground, hid 
lost some port of their elasticity More than a pond [40 lbs ] 

weight of them, that had been trodden into iht ginnnd by the 
bears, was collected, many of them an archine [2 feet 4 in ] 
long W hit remained of the skin was so heuv), tint ten 

persona 
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persons found gi^cat difficulty in canying it to the seaside*^ 
les dimensions order to stretch it on logs of wood The bead weighs 

poudo [460 lbs]) the two horns» each of which Is toise 
[Di foet] long) weigh 10 ponds [400 lbs ] , and the entire ani^ 
inaL measuied 4^ aichiaes [10^ feecj high, by 7 [l6| f&et] 
long Ivlr Adams has seen tusks of the mammoth so curved 
as to form three fourths of a circle, and one at lakoutsk 
toiscs [15 feet 0 m ] long, an archine [2 feet 4 in ] thick 
near the lool, and weighing 7 ponds [SBOlbs] They are 
curved in tbednection opposite to those of the elephant^ 
bending toward the bod^ of the animal , and tha point is al- 
ways more or less worn on the outside, so that the right tusk 
is easily distinguishable from the left He adds, that he 
Amber found a great quantity of ambei on the abort-' 

We understand he wisbestodispose of the skeloton,arjd means 
to employ the money in a journc} toviaul the north pole, and 
partuiilarly in visiting what is called the island of L]acliow, 
or Sichow, which, from the inform ihon he has receded, he 
beheies to be part of the lontintnt of ^01 th Amciica 

St Thomas s and (ju j « Ho^pitah 
llie ^pnn<j: Couise of iKtuic&it these adjoining Hos- 
pitals, will comnicntc tlit be^inniiij ot tebruarv viz at 
St Thomas s. 

Anatomy and the Operations ot Suigerj,bj Mr Cline, 
^ and Mr Cooper 

Principles and Practice ol Surgciy, by Coopet 
Guv’s, 

Practice of Medicine, by Di Babington and Dr Curry 
Chemibtryjby Dr Babington, Dr Marcet, and Mr AlUn 
T^jxpen mental Philosophy, Ly Mr Allen 
Theoiy of Medtcuie, and Materia Medica, by Dr Curry 
and Dr Cholincley 

Midviifery, and DisCascs of Women and Children, by 
Dr llaighton 

PhvsiolOj^}, 01 Liws of the Animal GLconomy, by Dr. 
llaighton 

Striictuit and Di-'cases of the Teeth, by Mr. Fox 
JV 7J TL hese sei eral Lectnus arc so arranged, that no two 
of them intcrfc t in the hours ot attendance , and the whole 
aiT caknlattd to foim a Comp/ete Course oj Medical and 
t inrurgicn! Instructions — 1 erins and other I’articulars may 
be learnt from Mr btockcr, Apothecary to Guy’s Hospital. 

The cnmmmucat tons from J Gough y Lsq fJJr Gthbes, and 
A' II D mil he gtien tn our next 
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Remarks on Torpidity in Ammak, in tii.o Letters Jrom John 
Golf OH, Esy 

SIR, Middleshaw, l6Jan 1808 

OU have given, m your XVIIIth volume, page 254, Mi du Pont > 
an excellent memoir by Mr du Pont de Nemours, on a kind \4ui- 

of death, that may be presumed to be only apparent This 
ingenious philosopher suggests several practical observations 
ivhich raent the attention both of the benevolent and the 
curious, because they promise to promote the interests of 
humanity as well as of science This writer, however, 
adopts one opinion, which perhaps is supported by the au- ^ 

thority of antiquity, rather than facts and the known habits 
of animals 

Mr du Pont agrees in opinion, perhaps with the majority prevaJmg 
of naturalists, respecting the nature of torpidity , for he re* explanation ot 
fers it, partly to the betiumbing effects of the cold which '"P***^*^ 
prevails in winter, and partly to a high degree of corpu* 
lence, which is generally contracted in autumn, from an un* 
restrained indulgence in the abundance and delicacies of that 
season He moreover supposes, that animals do not submit 
to this long suspension of the vital functio^ in obedience to 
Vot XIX — March, ISC’ M the 
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Objection 1st 


Objection 2d 


Objection Cd 


Objection 4th 


The first obi pr 
tion exempli 
tied by the 
hearth cricket 


\ 


the dictates of necessilj , on the contiai},he imagines tham 
to court d lethargic habit, in consequence of 
sensatioiitt, which 'irc known to preetde the first inoinents of 
slec p 

The preceding hj pothcsis Jb (.ommonl} supposed to nschgn 
thp true causes of torpiditt , but the doqtnne is liable to 
reitain objections I will state these in the hrst place, and 
afterwards endeavour to substantiate them by fad**, which are 
ntw, or but imperfectlv understood My objections are 
cont lined in the tour following propositions 

b irst, Animal do not submit to toipiditv upon choice, but 
fioni necessity , and when cold happens to be the immediate 
cause, the} fly fiom it, if possible 

Second, (^eitiin animals appare itly support a voluntary 
susptiision of llieir functions in summer as well as winter, 
when food IS withhild fiom them, this is piobibly intended 
to piestrvt lift In d mimshmg the action of the system 
Hind, A quadruped noted for its lethargic disposition in 
winter mav be so fir stiengthciied by a geiieioos diet, as 
to retain the full use of its faculties during the time of a se- 
vere fiost from vvhuh vve may infei, lliat an emaciated 
h ibit of bodv IS thf predisposing cause of torpiditv, in op- 
position to the common opinion, which assigns this oflice to 
coi pulencc 

•f^ourth. The united action of hunger and a low tempera- 
ture has pioductd a kind of apparent death in a human 
bemg, who vv IS restoied to life bj stimulating remedies, af- 
tei 1 ijirig several dajs wiiliout sense and motion 

1 he he nth ciicket fgryllas domesticusj afloids a proof of 
the first ohjiction 1 hose who have attended to the man- 
ners of this familial mscct will know, that it passes t le hot- 
test part of Rummer in sunny situations, concealed m the 
cievices of w ills and lie ips ot lubbish It quits its summer 
abode aliout the end ot August, and fixes its residence by 
the fiieside of the kitchen or cottage, where it multiplies its 
species, and is as nieriy at Christmas as othei insects are in 
the Dog-dajs Tnus do the comforts of a wartn hearth af- 
ford the cricket a safe refuge, not from death, but fiom 
tempoiar^ toipiditj , which it can suppoit for a long time, 
when deprived by accident of artificial warmth 1 came to 

‘ the 
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knowledge^ this fact, b} planting a colony of these in- 
-wts iiA kitten, where a constant fiie is kept through the 
dimmer, Aut which it» discontinued from November to June, 
with the exception of a dav once in si^ or eight weeks The 
crTcketo wcie bi ought from a distance, and let go in this 
room 111 the beginning ot September 1806, here they in- 
creased cuijb^deiablv in tlie course ot two months, but were 
not hcQid oi bCcij ahei the fire was removed Their disap- 
pcdiaiicc led me to < oiu hide, that the cold had killed them, 
but in tliib 1 w )b mistaken for d busk tire being kept up 
for a whole dd\ iii tne winter, the warmth of it invited my 
colony from thiir I i lirig-pl ice, but not before the evening, 
after whicii thev (ontiiined to skip about and chirp the 
greater pait of the following dav, when they again disap- 
peared, being ( ompelled by the retuiinng cold to take re- 
fuge in then former retreats They Utt the chimney coiner 
on the 2‘^th of IVlav, 1807, after a fit of very hot weather, 
and reiisitcd then winter residence on the 31st of August 
Here thev spent the dutiimn nwrelv, and he torpid at pre- 
sent in tht crcviees of tlie chimiiev, with th( exception of 
those d I) s, on which they are recalled to a temporary exist-" 
ence b) the (omfoits of a fire 

lVicket*» me commonly supposed to be exempted by na- 
ture flora the haidbhips of toipidit) , but tlie preceding nar- 
lative proves the exemption to be conditional in theses in- 
sects, and those who t ike the liberty to aigue from analogy 
will feel an inclination, to attubutetlie same accommodating 
faculty to other animals, some of which are near!} connet t- 
ed with the welldiC of society In icality, the supposition Sheep can live 
IS strongl) favoured by facts for we have frequent instances [aow**^^**^ 
in this part of the nation, of sheep living three or four 
weeks uiulei drifts of snOw, where they can procure little or 
no food , and a cw e was recovered alive from a drift at En- 
nerdale in Cumberland, on Chrisit mas-day last, after re- 


maining under it five weeks in a space not exceeding one 
yard in diameter If the same or an} other sheep were con- 
Vned half the time in a moderately warm room, with but 
■e square yard of grass, no doubt could be entertained 
Mpecting the event of the experiment 

uch has been said respecting the torpidity of those birds ^ remark 
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which are seen in sutomer only » but thouglWho opinion hv^ 
had Its advocates as long ago as Pliny, it has nsver be% 
proved, and perhaps it never will For since the cricket 
avoids the cold when it can, and the woodcock, as well as 
the snipe, retires from the north at the end of autumn with 
the same intention , it is highly probable, that the swallow, 
with many more periodical birds, quith this country, and 
flies to warmer regions on the approach of winter, while the 
bat, the dormouse, and hedgehog, aic obliged to abide the 
rigours of the season, benumbed by the frost 'ind debilit ited 
by hunger But it is time to return from this digression, 
and to come to the second objection, the proof of which is 
^ contained in the following experiment 

I took several specimens of the garden snail, helix hortensiSf 
and shut them up in a perforated wafer box, which secluded 
them from food and water, but not fiom air ^ A number of 
the hehv zonaria was treated in the same manner, and a few 
of this species were put into a bottle, which was corked, to 
cut off all coinmunication with the atmosphere, as well as 
food and water Those snails did not live long which were 
dfpnved of air but the specimens of both species did not 
die which were confined in the perforated boxes On the 
contrary they retired into their shell, closing tj^e-apertures 
of them with thin membranes, here they remained dead to 
ail appi aiance, as long as I kept them dr} But this deatli 
was nothing more than apparent, fori restored my prisoners 
to life HI succession, by dropping them into a glass con-* 
taming water of the temperature of 70 ® or 72® after lea\v 
I fig them four or five hours in this fituation, 1 constant!} 
louud them alue, and sticking to a plate which covered the 
\c8sel A large gaiden snail suppMted this severe confine** 
rnent nearly three )ear8, being appITientl} dead all the time, 
afler which it revived upon being put into water, like the 
rest of Its idlow captives 

Tins wonderful faculty however is not possessed by Snails 
of ever} de&cnption, this I discovered, by treating an aqua? 
tic species the helix putrts, in the manner described abov^^ 
1 he preceding experiment was made in consequence of ^ 
short memoir which 1 met with some years ago, in a volun’ 
oi the Pbilosuphical Tiansactions ot an o],der date Th’ 

writer 
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fiaper had observed arciilentally, that some 
inails, w))^h had been long couiiiied in a drawer| were found 
to be aliv^fter being immersed in water the fact appeared 
vary singular to me, and T was desirous to ascertain the ac* 
curac} of it more correctly by a direct experiment 

The proof of the second objection being now flnidhed» I 
am obliged by want of room to defer the remaining two to 
a future opportunity 

JOHN GOUGH 


Middieshate^ 5th Feb 1R08, 

SIR, 

1 Had the honour of presenting the following me- 
moir to the Society of Nat Hist !Ldinbuigh, in October, 

1798 > since which time it has come to my knowledge, that 
this learned bod} is not iti the habit of publishing its pa- 
pers , and as the esssay promises to establish the third and 
fourth objections offered iii m> last letter to the received 
theory of torpidit}, 1 have transmitted it to yonr \aluable 
Journal 

And remain, £cc« 

JOHN- GOUGH 

On the changes produced tn the habits of animals by difference 
of diet and other causes^ together with the history of a do-' 
mesiicated dormouse 

The remarks contained in the present essay are not; the Imrodactory 
result of experiments instituted either to confirm oi c on- 
tradict any notion , but were collect! d from observations 
made on the general economy of the little quadruped under 
consideration 

Having procured two dormice, mures aiellanariiy in Ja- Manners of a 
nuary, 1792% which were caught in the woods but a few days Uormica 
^eforethey came into my hands, [ contined them in a cage 
imumibhed with a thermometer, and placed in a chamber 
cohere no fire was kept In this situation they were supplied 
■wegularly with water and food, consisting of hazel-nuts and 
biscuit The; weather in February being warm for the sea- 

sou 
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son at Ap be^nning and end of the month^^^LSP^*?” 
the l6th to Ap 25th, I had an opportunity to oh^five, that, 
whenever the thermometer which was attached to the cajrp, 
fell to 42®, the dormice became inactive, atidvremamed ap- 
parently insensible as long as the heat of that fiart of the 
chamber did not exceed the temperature here specihed ' but 
as oft as the inercurj reached 47^» they became very sus- 
ceptible of external impieKMoiis, and awaked in the even- 
ings, when they repaiud to their stock of provisions, of 
which they consumed not a little 1 lie same dry food w is 
injudiciously persisted in through the succeeding summer , 
ip con^eqpence of which they grew sickly, and died hcfoie 
the winter commenced so that I h ul not a second oppor- 
tunity to attend to the economy of this couple during the 
cold season 

About the middle of April, 1703, I obtained a thud dor- 
mouse fresh from the woods former experience taught me 
to manage this in a in inner inoie congenial to its constitu- 
tion , for 111 addition to the nuts and bisr mt, it wus c oust intly 
supplied with green hazel-buds or laisins in spring, with 
npi fruits, p irticularly cherries and penis, in summer, nncl 
with apples and riisins in winter This gene roiis dut not 
only preserved the creature in health and high condition, 
but appealed to fortify it against the benumbing effects of 
cold, which it supported the following winter much better 
than the other conplt h id done formerly for it never slept 
more than 48 hours, and that but seldom, without visiting 
the cup which contained its provisions 

I now begin to suspect the torpidity of the dormouse in 
a wild state, to be nothing but a custom imposed by neces- 
sity on a constitution, which nature Ins intended to retain 
life during the cold season of winter, with but little food 
and an imperfect eVgree of it pii ition, as well ns a 1 inguid 
oi perhaps a partial action of tlu sangnifeious system Fhc 
prei eding supposition can alone leconcile the difference ot 
manners observable iii the dormice 1 had in 17Di» oud ihztJ 
which his been clesciibed above foi as soon us the netes/ 
wtv of sleeping was removed, the piopensity to l>econ)e tori 
pid with cold disnppeiud in a greit measure T he uncom^ 
ijiouly seveit weather which ushered in the Mext ywr, viz\ 

17^3/ 



MHlEKIi T0EP1PITT IN.AHIMAlS 1^7 

the foregoing opinion apparently beyond 
^\ceptioA for a constant use ol a generon«« and pit ntiful 
diet had iV this time complete]) conquered the toipid ha- 
bit, which the animal in all piobabilit) contruted ii> itb 
native habitation from hunger, or more pirperlv from n *‘tate 
of inactivity voluntarily imposed on itself, with a vhw to 
husband its stock of nuts which would be ficqiientlv too 
’*•0011 exhausted hut for this preeiution Notwithstanding 
the hard frost of Tanuarv, vt braved the cold with wonderful 
fortitude, or if the expression be thought less exceptioiialde, 
with woiulciful indiflference tor it awaked every evening, 
when it eonsnnud in the <ou e of the night a quantifv ol 
food amonntiiig to 100 or 120 gr is, and freqncntl) gn iw* d 
the ice which coveted the w itci i r c cage i* even under- 
took in the coldest pirt of thp m nth, to itpiu its mst, 
which happened to icccive an injui , i id pcr'c^ led the task 
in one night 

Many ui:>tanccs are recordtd of an mil being compelled histati'^es of 
by strong c^rcurastanccs to rchnquish then charatteristic 
manners, m onh i to act u part contruy in several mip6r- 
tant fioiiits to the uniform conduct ot thur species Lin- 
naeus has preserved the iiicmor) ol a tame held fare, t irdus 
pilariif belonging to a vintner in Stockhuliii, wh < h leirued 
to drink wine, and became bald in coii^tqucnce of this 
strange bevenge I also knew a mu^tiH, which was eqii illy 
fond of ale, and never failed to get drunk when an oppoi- 
tumty odered The 113x111 hve^ o»i the loots of fntillar^, 
in the unfrequented pirts of Afiica, but 1 1 the vicinities ol 
populous cities it changes into a di^^ listing glutton, k < tlmg 
on filth and can ion Mu} not the n v/avs of the donn s- 
tu hog be coiiMd< red as so m my nev h ibit^. intiodured 
similar causes in* lieu of theclcuicr m iniiers of the wild 


ammaP The pitd flvcitchcr, muscicapa atricapi//a, lives 
on soft hccda and insects in this cuuiitiy, but it^ fund i^ 
very diflfercnt in No^wa^, espcciall) dining wmbr, vvlu n it 
repairs to the habitations of men, wh« re it suhsibts on ile^h 
lied 111 the smoke bignior Sp ill iii/,nii convi ited a pigt on, 
hich IS graiiivorous, into a ca tiivuroiis inrd, h\ induemg 
t in the first place to eat lush me it, ind atreiw ird to give 
^a prefcrenc putrid aaiinal substances In reality the 

iaetd 
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fbeto which prove bow little philoeophi^ Bho opinion 
aple of accooiiDCMktion* that regulates the amaj^iTecoDo^ 
according "to prevailing drcumstanoes^ are alirody nume- 
^ rousy and observation Inds fair to multiply them t 

Thedimimih- I shown in the present essayt that a quadruped re- 
ed action of the markable for its torpidity may be rendered active at all sea- 
of*torp«Sry '*** SODS by a plentiful and generous diet perhaps a contrary 
regimen properly managed might incline an animal, no less 
remarkable for its activity, to become torpid at times The 
preceding suggestion will not appear absurd to those, who 
view torpidity in the light it is here represented, T mean as 
a periodical custom of prolonging sleep to an unusual 
length, the respiration becoming at the same time slow and 
feeble, and the heat of the body diminishing of conse- 
quence Some singular anomalies in the history of man 
himself may be said to answer in part to the foregoing de- 
scription, and to indicate an incipient propensitv to become 
torpid under certain circumstances There aie instances of 
great insensibility arising from the operation of causes on 
the system, which have an evident tendency to destroy the 
vital [lower, or which, to speak fnorc propeily, incapitate 
the brain to generate this power in sufficient quantity, to 
supply llie various demands of the voluntary and involun- 
tary functions the little that is produced being expended 
on those operations of the economy, which are absolutely 
Proof of objcc necessary for the continuance of life Dr Plot relates the 
case of a poor girl eight years old, wlio, being beaten by a 
severe stepmother, and then sent hungry with some refresh- 
ments to her father in the fields, could not refrain from eat- 
ing part ot them . reflecting afterwards on the probable 
consequences of hei conduct, she proceeded no further on 
her wav, but retiied to a neighbouring vAiod, and there fell 
into a profound sleep, luing oppnsstd with fear and sor- 
row 111 this state she remained for seven days, and, when 
discovered^ showed no symptoms of hie, beside the softneas 
of her flesh, and flexibility of her joints Dan Ludovicus/ 
from whom Dr Plot bonows this relation, happened to l/ 
present, and suc'ceeded in Ins attempts to recover this [hm 
creature lie hist washed a glutinous phlegm from hej 
face with warm water, and cleared her mouth and nostril^ 

from 
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that obstructed them a few-Bpobn- 

rof braMy were then administered » after the second she 
was heard lo groan, after the thitd she opened her eyes* 
and so came at length to herself by degrees (History of 
Stafibrdshire, chap viii, sect 36 } The same author baa 
also preserved another instance of a sleeper in the circle of 
his own acquaintance This is the history of Mary Foster* 
of Admastou , but her singular case is too imperfectly 
stated, to ascertain any thing more than the fact and cause 
of it She remained in a profound sleep for fourteen da^s 
and nights, alter an equal penod of fear and anxiety* occa* 
sioned by the woman falling casually into a well , and the 
accident seem<i to have produced in her a disposition to tor* 
por for two ^ ears afterwards she slept two nights and a day 
at Uttoxeter, but the reason oi this relapse is omitted The 
annals of medicine furnish without doubt many more exam- 
ples of a like nature , but the few which I have specified 
appear sufficient to prove, that torpidity is a mere habit, and 
not a constitutional pniiaple of the animal economy. 

Supplementary remarks 

I was unacquainted, at the date of the preceding essay, Anexpenroent 
with an experiment made by Mr Pallas, and mentioned by t>y M PalUs 
Mr Cox, in his Travels through Russia 1 his celebrated 
Rus<iian naturalist conquered the torpid habit in a marmot, 
by confining it through winter to a warm stove, and giving 
It a plentiful supply ot food If my recpllection be correct, 
tbe species of Mr Pallas's marmot is overlooked by Mr Cox, 
but the omission is of little oiometit, bceiug the fact has 
been ascertained by a philosopher of high reputation 
The natural history of the eailess marmot, arctomys 
Ia$9 also establishes the general proposition, viz that tor- 
pidity 18 a habit, and not a necessary propensity These 
animals imitate the manners of the hearth cricket, for those 
that burrow in the fields fall asleep about the end of bep- 
^ber, and appear again with the Urst symptoms of spring, 

Y when the same quadruped finds its way into a granary, 
mains active all winter 

he preceding observations agree very well with the sub- ,1^- 

ice of tlie piestiit esbay, and my last on the same sub- mark^ 

ject ' 
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ject but the experiment, made on th/ doriS>2E'J^'^*J 
throw a h^ht on the niture of torpid , whiclr perh ips, » 
fir ds I know, cm not be deiiv^d from an\ pthtr fact in 
natural history fur 'iccordmj;^ to it, a liber il use of nutnfiou*? 
food will in time cn ible this little tnim il to 6n[)port i dej:^ree 
of cold much seveier tiun tbit wlkuh benumljs the same 
creature when wild incl h ibitii itcd to i rrinj^c r diet This is 
a solitary instance of the surprismp: ederts produced on the 
ronstitution by rt ^imeri liom whn ii we ni t'v mb r, that the 
torpidity of the dormouse i» isf fiom *hf iin tcci opt r itiops 
of cold and Iniii^cr but fiitmt ol < rv itums miisl d« lei mine 
how far othf r torpid mini ds on lufluenctd In diet, biloie 
we ran pronounce the orett txplanatiou ol toi^ iilitj to 
be general 


11 

On the No ^ert^tenre of Ort^en and Hidrogcn, as liases of par- 
Itcuiar Gcitfrt the Action of (Hah anisnt , wid the (ompovnd 
Nature of the l^latter oj IJcat In a Letter fiom (j *> 
Gibbes, M D 


To Mr NICIIOI SON, 


flb|rrtirin< fo 
Ihc 111 or\ o** 
J avoi 1 


Sir, La*h,Jan 11,1808 

Youh. e 'ilrf'ul> duiK me the honour ol pnlilishing m 
your excellent louniil soi ic opinions, wlin h 1 niaintiin 
respecting the iionixsteiicc of ox'gtii unci liidrogen, and 
the conscejuent 1 ulnic of lliel noisii u in theor\ ol c]uTTnstr\ 
in c\pl lining the phciioiiicna which irt pusi ntecl iti tint 
science I now take the hbtrt\ of sendiin^ some farthcrob- 
sen itions on the same subject, which Ic i 1 me to conclude, 
th itm\ formci opinions were well (uuncUci, me! that the gene- 
nil) received doctrine of the dcioniposition of watci is not 
1h(< \ r»f the* with fact I conUnd, tint in no out cxpeiimey 

r. mpo 1 1 m ol havi wt the least evidence, that the pond ei able puts of o/ 
gen and Indiogt n air aic bubst inccs elide ring from e ich otli 
oi in aiM respect peculiar substances, or that watei i^ 
compound rtuultiii^ lioni the union ot these two bubstancci^ 


W tt-piUit 

loiiiui d oil 
'jLt 
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^r> bd pro\f»d, the Lavomenan iheorj^will 

its funAinental support, and the whole bupeistructure 
falls to the Aiund 

!!• IS asserted, that the phi nomena of jism, like Phtnomena of 

electrieit\, arc owinuf to the piestnce or disinre of one and 
the same fluid, wh ch constitute the positive and nrgttne fluid 
sidi s 

If two bodies, actinq; upon a thud produce different effects, This contra 
the bodies thcmsi l\ ts mu^t be d fferent dieted b> facts. 

A diffncnt powtr is roiiductid into tht water b> the two 
ends of liu c d\ lull bittcr\ foi, as tlic two puces of pli- 
tina remiin iin dti icd, tlic effect on the w iter in the oqh inic 
exptnmcnt must b' jiroduccd b\ two difftient powers, to 
which thi puctsof p' ttina tnprt!\ ut is conductors The 
simph 1 let IS thf n, that tin one pi itina wire prodm es, wlun 
placed 111 watei, one paiticnlai nr and the otiur pHtin i 
wire, [diced under sm il ir ciicmiist intes, i difleitnt one 
thi two [»owcis thticfoic, conducted h) the platim wires, 
must be diflt rc nt 

Bodies in issuinino an icii form state rtqunf tit union oflh simesuh 

diffinnt othei bodies to cunsti ute those c nictc is which ' 

V rfal mto dif- 

distiii‘i;uish them therefore thcM two diftiitut uis imist ftr< m fiisscs, 

h i\e It ciivcd fioin the two itin i wires two dillerc nt powtrs, 

.11 ‘ 1 . . * ^ diliercnt 

to enable them, since water (oneerned in the pioduttion substances 

of both, to assuii.e two difk rent aeriform st itc The two 

uiis, so tot med h i\e t eitainl) di‘*timviiisliin,^ eh ir u tt rs , foi 

the one supports combustion, uid the other is a coinbustiiilc 

bod\ 

\^ atcr thtn is by the union of these two ^ ih mu powc s T i a cr»m- 
transforracd into two lenforri bodies, in whuh reside di the 

iw iralvami 

requisite eircn instances of inflammation and coiiibustion powers 
Upon this (oriibustion w itcr is reproduced, and tlu two j; d- 
vanic powtrs foini fire hie theie.oic is composed oi the two 
gahanic i owers 

\\ ater then and one power of the pile produces o\ii;f ii \\ ator wi h 
and wattr and theotlu r iiowir, i idro^eii air and com- ^***^**^ rluse 
jfion IS .*lwaAs [ironucc (1 b\ tht union of these two poweis wi h ihe oihei 
positive end of l! e galv imc battc r\ then we isacit, pro- 
^cs in e\trv inst nice that effect oi hodies whuh o\i[,cn is 
prted to do , aaid is i ot the bas s or ponderable jiart of the 
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air^but the expansible power, 

that peculiar aeriform state The same rca«oni^ holds gt. 
with lespect to the galvoiiic property of the n^ative end o» 
the pile, as tn the instance of metallic calces being rcdiv.ible 
to their metallic state, and we account for this by sayini^, 
that the oxidated or positive state of the metal is destroyed 
by Its being saturated with tlie hidrogenous oi negatiie 
power of the pile In short, bodies are burnt by the power 
or principle which tomes from end of the pile, and un- 
burnt by the power or priiinpU \*l»ich comes fioui *he oth( r 
end of the pile 

Metals are combustible bo* u md n b» » oi o\idc* 
they are burnt Metals no* < • i \ ’ u**' m i^^udticd iiir»^ 
combustible by being con cd tin ici^itiv* eni of 
the pile Thus Loppti, wliK h \ t i-*»cr m ei i i ^to an ox- 
ide than silver, will in o>-dMn“\ i ists uk« the ml from a 
solution of silver 11 ) nitrous icid, and tlit biho il btdc 
posited in its inttalhc foim, but t silier be ren iid more 
combustible by being connected vntli the pile, i will then 
supersede tht copper iii its ttrac ion lor the id, and the 

copper will be deported in it install ^ form 1 lie abo) 

proves, that a real and di^i ilI poi\ cr ib commun ited to tlie 
silver by the pile 

Ml Davy has show , thn neutral salts are decomposed 
by the powers of thepil th it tin uid df , eir on the posN 
tivc side, and the bases on the ntj;a^ ve, and tint, when 
muriatic salts are decoiupos# d, CAigenated niuiiatic icid 
appears on the positive side 1 he galvanic apparatus re* 
solves the matter of heat into its two constituent principles, 
which principles, being tbeiehy lieed from their affinity with 
each other, are at libiity to enter into new combmations, 
these combinations of the one, as with water in oxigen air, 
in acids, metallic oxides, &c , and of the other in combusti- 
ble bodies of all kinds, T shall attempt to illustrate by expe- 
riments, which 1 bhall take the hbeity of transmitting to you^ 
ill a future letter 


I am. Sir, 


\ GUIs, &c 

G S GIBBES 
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iir 

^ifr /] itn\ H Z) , contiutiit q vo7ne Remarks anA Kmen* 
daUofi\ of /]|a Vonimanucaiion in the N amber Jot January 

lu Mr MCJIOLSON 

SIR, 

J T ik tliL libertv ot m iiciint? \ou i ftw remiiks on the Coirections 4 

iiunsldtioii fn .n I ilandt v liith >ou did me the favour of *^'^**‘**®”*'?^^ 
1 T ■ i»/r 1 paperonlh® 

uibfrtiiij ill the Id t uuii i>u } ' oiii louiiial My only rea- t onbielljiions 

jii ioi j hi It < f ndi\ lo M>u was, the hopes of being mour8l-»t 

isttul, < 1 Hi me to point outtliCcol• 

^ t t Lioiij V hii )] ha c ^ ^ HI I d * It 

i 1 II I H i\« ,-iv< H a 1 » wh ’ difl lent description from Gemim 
[ m<h < I in HI I \ 1 \ e nia^ tind the constella- 
tion ot C H 1 hn 1 ^ i tliiHv llial in general it is much 

nion ]< 1 ^ I the bc^iiinn, when the object to be found is 
b tuate b 1 \ tn two ollicis, with which he is already ac« 

• [uunted 1 tliculoie veotuied to alter the urangement of 
1 utho » hih I piesuvcd the substance of 

il but it in ill hi e nu I ed th line st*ll more strongl}, if 
I held ddd(<* til* I, th it 1 [ issf b neirlv through g and 
the two stais 1 1 ttir ( t l) e gic v ilcai which are nearest 
lie bocI\ 

P 3, 1 ly 1 1 K 4 I ri the head of Androined i as Hend of Ai- 
the “ most noiihci i ’ tut ui the squaie of Pe^^asus, and so 
It reall) is hut its dt c n iljon so hiMe exceeds that of g Pe- 
U, isi, that it would have becH iiinch moie cUar to have called 
it the *♦ N F ’ still 

P S line 0 fiom bottom The ‘Me^” of Ophiucus iso/hulu 
substituted ior tlie loot, ’ m consequence of my having 
used Dr Beiiss Uranogiuphia Biitannica The eastern 
foot is there placed in 10^ or 11° of south declination I 
had not, when 1 wrote, the opportuiut\ of consulting Flam- 
stead's Atlas CcsIe'-tH, oi T si ould haie made no alteration 
circumstuDce will arcount ioi niv hi\ing omitted the 
|oe of the two feet being on the echptic 

A 9* ^ ftom bottom A line drawn from CapellaaOn 
the Pleiades will also “ pasb south of a Cell *' It 
fuld ha\e been said, a« it in ttie I reneli, that it will 

point 
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point to A Ceti * The alUration was by loolvinj^r 

\ through mistakt, at the Hyadcs near\4M 

the Pltidiles J 

P 10 Iht direction for finding a Pisciunf was altered 
fiom the widi befoie mfiitioncd, of giving two knowi/^ ob- 
jects on opposite sidfrs of that which was to be pointed out, 
and the pio^winiity of « Cii\ madi it \fri} useful for this pur- 
pose 1 still think, that this desciipMon is better than La- 
lande's, when » is brilliant, bu* is that star is soiiutinies 
invisible, the onginil should likiwise have been aided, 
which sa}s, llial a Piseiuta will be found in the line d iwn 
from the foot of Andro iicd i, thioiigh the head of 
Aiies 

P 10, 1 1 1 fi »ni bottom ‘‘ I t->diiiv prccedentes” ire 
leiidtied “the two i i>«fein ’ st ir^ in tlu body of tlu gieit 
Beir 1 Ins tianslation is onl} ueuriU when the constc lli- 
tion IS undei the pole Tlit stirs •^liould llurefou liive beta 
di SCI died as IIioml wliuli au * 1 irlliest fioin the till ’* 

The aboie Kiiiiils inav induct }onr n idtis to tliink, 
tl It 1 have taken gii lUi libiit) with n} orii^inil thin 1 
hi\e (ven given iiolui of in the holt note it p 1 aid as 
i1 is a bold mtasure foi an *inon\moiis wiiti r, to veiituit on 
coireeting what has bem piintid h\ an author of c-.! iblished 
rrrours m I i fame like L.ilande, it in i\ be ii„ht to lucntion a lew of the 
instuKCb which occui in the text, to piove tint some levi- 
sion w IS neees^ir} In ^ 770, \ijnil i is dtseribed as being 
“ uu iiiilieii de la I mc et du C \ gne , ’ there can be no 
doubt, tint this on^ht to be “ au mull de li Lmc tt du 
Cv^^nt ” ^ 77*4 I he tail of the Serpent is s nd to be 
‘ \ tis 1 oc eidtnt,’ with respect to Oplmiius, when it eer- 
tainU IS towards the cast ^ 779 A(]iiarius is bud to be as 
fai fiom the Dolphin is the Dolphin is fiom the L igle, but 
no one ic(|uainted with the heavens will blami inc, lor sub- 
stituting the Lmc in this plate in^teid of the Eagle — I took 
considerable pains in comparini* the translatioii with the 
^lobe and the CeUbtial Atlas, and I hope therefore, that it^ 
will be found in some p uts more lecurate even than the 
gniul, espeeialU when the following idditions are made 
f rrit i eoriceted i smteielv regret, that there bhouldLi^ 
anv oecabioii for correction, a d I can onlv apologise 

• fctatiAv " 


laiult 
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that was written out iindtr a most unusual 

' |ireG»»w4 uirlch scarce!} allowtd me to finish it m 

ifmo to he id it to } uii as soon us 1 h id promised 

{071 13 , lVo8 N R D 

In y> 2, 1 /?>r points to rcatl points ncaily to — p 4* 

I (i, iftcr horn's tuhl \\l kIj arc 8° a| i — tb, 1 T2, Jbr first 
read thud — p 7» 1 ’5 aPtr ind i nd d tin — p S, 1 0, 

/jr till ou^h mif/ lit i 1 foi south-t st 7 1 od south-west 
] 27, afia ^ add i cli i i*^ ihlt >lu — p 1? I 13 trom bott, 
fn uXitad 2 d - p 10 , I 7 the Whale read Aries — 
p 11,1 i£ud J 2' 


I\ 

On the Uli anta^cs of Graftinv^ ft alnut, Mvlberrif, and 
(h^mut lifts Ry Thomas ^Vm^jilw Knight, Lsq 
I It S iSc* 

the roiiist o! vir} cxti ii'^ivt f xpe iicnic in the propaga- Griftsot bt>ar 
tion ol ipph md p( u tiec , 1 found ih it tin dtt iched paits laff l)»aiuhi 
of the bt MiriJ lirancl cs of old tit.i'> of tliosc species, when trees 
emplo\td IS i»i lits, iit\cr t< nued wli it could uith propiiety 
be called ^ ouii^ trets tin sicnks ippiaiedto ifiord nutii- 
mciit onJv , and tin in w pi tnts re t lined, in all instances, 
the character ind hibiN ol Inc In uii ^ bianclies of whieli 
the} once ioimci put-. ind ^ciicrtll} piodiiccd fiuit the 
second or tlnid ^ c ii allci tin ibs h id bei n inscrted-f 

I u IS tlureforc indue «d to l opi, Uiat the effects of time y^ppli^a to ifK 
iins^ht be iiiluip itcd in the culture of sc\er il fruits, the trees ’'peedj, prorlur 
of cvhiih rciii nil unprodiKtivc during m iny }carb aftei they cerfam 

are pimted and that parts ol the be iriiiij hr inches of those, 

detached 

* From the 1 ran of I’l IIo k u’ n il SocK*t\ Vol J, j, 00 

f Columcl' I s to h I now i, i’ it k ut mp of i b oring branch 

<hd iiu fcni >1 i ulUi i>f tl c vine (seniina) 

ha s, “ o, t ini h i >01111^0 luni i-* , ceuiiUa ab liuincris , tr rtia sumina 
lu vUc letti, qu^ celcrr me < om^ tlundiint, f t Uraeior i, S(dH 
iiuim ec'eiriiiic dcnt>cui i l)e Ailor^bus <ftp 
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f ^ 

detached from the old trees uid « 1 ^lafts, vioufii 

still retain tht character and habits of bea. i 
fexperiment having therefore planted iti the spring of 17^ Some wai 

Jit' trees, of two jeirs old, in garden pots, 1 rdlst-d thern up 

to tlie beaiing branches of an old walnut tree, by placing 
them on the top of poles placed iii the earth, and 1 grafted 
them, b> approach, with pirtsof the beaimg branches of the 
old tree A union took place during the aummer, and in the 
autumn the grafts were detiched Ironi the parent stock 
The plants thus obtained weie planted in a nursery, and, 
without any peculiar caie or iiiurid^cnient, produced both 
male and female bloi^soms in the ihnd succeeding spnng^ 
and have since afforded blossoms every season The host 
has, however, rendered their blossoms, as well as those of 
other trees in their iicmity, wholly unproductive during the 
lastthiee years, and in the spiing of 1805, almost wholl} 
With the mul d^^^troyed the wood of the preceding } ear A similar expe- 
kifry riment was made in the same }car, but iindei many disad- 

vantages, on the inulberiy tree 1 had<«. ot any }oung plants 
of this tree, and theiclore could onlv make the cxpeiiment 
with scions of one 3 ear old, and of these L had onlj ti\o, 
which had ‘•prung fioin the roots of a young tiee, in the pre- 
ceding year 1 hese were planted in pots, and raised to the 
beanng brandies of an old tree, in the manner 1 have already 
described in speaking of the walnut tree One of these 
scions dud, the other, which had but very few roots, suc- 
ceeded, and lhe}oung j^rafted tree boie fruit the third year, 
and has continued annii illy nroductive In the last spring I 
iiitroductd it into tii> viiur^, wheie its fruit iiptncd, in the 
gieutest state of pcifection, in the beginning of the piesent 
month, [January , ldQ7] 


Oiabingbyap* Both the walnut and mul berrv tiec succeed so ill when 
b«taior piQfted, unless by ipproach, that I can scarcely recommend 
attempts to propagate thim in an\ other wav , but when 
they succeed by other modes of giuftmg, nearly the same 
advantages will probabU be obtained the habit of the* 
bearing'll)! anch is, however, least disturbed by grafting by 
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Ihc S(Hinish clusnut succeeds readily when graftedFia 
almost an\ of the usual ways, and when the grafts aie takea 
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irom bearing^ branches, the youn^ trees afford blossoms in 
the succeeding year and I am much inclined to thiakt from 
experiments I have made on this tree, that by selecting those 
vuiveties which npen their fruit early in the autumn, and by 
propagating with grafts or buds from young and vigorous 
trees of that kind, which have just attained the age necessary 
to enable them to bear fruit, it might be cultivated with 
much advantage in this countiy, both fsr its fiuit ““d 
timber* timber 

I have tried similar experiments on man/ other species of Tried on many 
trees, and always with the same result, and I entertain no otHer trees 
doubt, that the effects of time might be thus anticipated in maturity aui - 
the culture of any fruit, which is not produced till the seed- cipated 
ling trees acquire a considerable age For 1 am thoroughly 
confident, from very extensive and long experience, that the 
graft denves nutriment only, and not growth, from the young 
stock m which it is inserted , and that with the life of the pa- 
rent stock the graft retains its habits and its constitution 


V 

f 

Experimenis for investigating the Cause of the coloured con^ 
centnc RingSf discovered by Sir Isaac Newton, ieftoem 
two Object-glasses laid upon one another By Willi^i^m 
(^ ikscHEL, L L D J* R S 

(Concluded from p 142 J 

XIX Of ike Place where the different Sets oj Rings are to 

be seen 

V an application of tlie same course of the raysi we may pi^^c where 
now also dctei mine the situation of the place, where the dif^ the difUrent 
ferent sets of rings are seen for, al:cording to what has been 
said 111 tlie foregoing article, the situation of the primary set 
should be between the lens and the surface of the looking- 
glass and the place of the secoudary one at the metalline 
coating of the lowest surface whether this be ac- 

tually as represented, let us Wbstitute a metalline mirror 
\oI XIX — MiRCH, ' \ with 
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With a slip of glass laid upon it in the room of the piece of 
looking-glass, and let there be interposes] a short bit of 
wochJ, one tciitli of an inch thick, betwetu the &lip of glass 
and the mirror, so as to keep up that end of the shp which y* 
towards the light This ai rangement is represented m PI T, 
fig q, whtre both sets of rays are deline^ited Then if we in*^ 
terposc a narrow tapenng strip of card, discoloured viith jur> 
pan ink, between the slip of glass and the mirror, so is to 
co\er it at 7» do not only still perceive the pnmary set, 
but see it bettrt* than before which pro\es, that, being si- 
tuated aho\e the slip of glass, the caid below cannot cover it 
If on the contrary we insert the strip of card far enough, that 
it nitt) at the same time covi r the minor both at 4 and at 7 
we shall lost the secondar} set, which proves, that its situation 
was on the face of the inirioi 

Eye-glass re- When stvcial sets oi rings uc to be perceived by the same 

quires a differ eve-glass, \nd they are placed at diflerent distances, a parti- 
entadiustnuiit ® , , , , * , 

cular adjustineat of it will be lequued lor each set, in older 

to see It well dchtied This will be very sensible when w( 

attempt to see three oi four sets, each of them situated lower 

than the pieeeding, ioi without i previous adjustment to the 

dist nice ot tlie set intended to be viewed, we shall be selduiu 

biieecshful , and this is the refoie a coiioboratiiig proof of the 

situation, that has bei u assigned to difleient sets ot nngs 

XX Of the Connect im betivecn dtjjcreni Sets cf ] kings 

It will now be t is> to explain in wliut inaniirr d Hereiit 
^ets oi lings are coiiiicetid, and wli) they have been called 
])iiinui\ and dept luleiit \\ heq the ineideiit ms euine to the 
point oi coiit let, and form a set ui iin^s, 1 call it the pri- 
inurv oiu when this is foiined, some oi tlie r i\s aic eonti- 
luud by tr iii^inisHoii or u flection, but inodihed so as to con- 
ve\ an linage oi the priinuy set with opposite colours for- 
*ward through any nimibtr oi sLieeessive transmissions or re- 
flection , whenever this linage conus to the eve, a set pf 
lings will ag 1111 be seen, vvlneb is a dcptndtnt oul Many 
proofs oi thedi pendeiuy ui tin ^ceoitd tliiid, and fourth sets 
oi lings upon lluii piiinuiv out in ly be gveii, 1 sliall oiih 
niiiition i lew 

Foafs tint il hen two selsui iiiigs ffire seen by a lens placed upon a 

looking* 


for < dch htit 


( oaiicxion be^ 
iwcendilTcreiit 
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looking-glass, the centre of the secondary set will alwa38 re- the other sets 
uium in the same plane with the incident and reflected rays pnmafyTne*'^ 
passing through the centre of the primary one* If the point 

contact IS changed b} tilting, the secondary set will follow 
the motion of the primary set, and if the looking-glass is 
turned about, the secondar 5 will be made to describe a circle 
upon that part of the looking-glass, which surrounds the 
primary one us a centre If there ib a delect in the centre 
or in the rings of the pnmur} set, there will be exactly the 
s'ltne defect in the secondary one, and il the rays that 
cause the primary set are eclipsed, both sets will be lost 
together 11 the colour of the pntnar> one is changed, that 
of the secondaiy mil ilso undergo iti^ alternate change, and 
the same thing will hold good of all the dependent rings, 
iivheu three or four sets of them are seen, that have the same 
primary one 

Ihe dependency of all the sets on their primary one may 
also be perceived, when we change the obliquity of the mci- 
deiit light , for the centres of the rings will recede from one 
mother when that is inci eased, and draw together when we 
lessen it, winch ma> go so far, that by an incidence nearly 
perpendicular we shall britig the dependent sets of rings al- 
rlliost under the primary one 

X XI To account for the Appearance of several Sets of Rings 
i with the same coloured Centres 

Itlrns often happened, that the colour of the centres of Why several 
differents sets was nut what the theory of the alternation of , 
the central colours would have induced me to expect I have centre 
seen two, three, and even lour sets of lings, all of which had 
a white centre We are however now sufliciently prepared, 
to account for every appearance relating to the colour of nnga 
and their centres 

Let an arrangement of glasses be as in figure 9 When 
this laid down so us to receive an illumination of day light, 
which should not be strong, nor should it be ^ery oblique, the 
reflection from the mirror will then exceed that from the sur- 
face of glass, therefore the primary set will be seen by the 
7 t cpming to the mirror at 7 , and going through the 
point df cohtact in the direction 7 , ‘i, 3 , which proves it to be 
X J a «*ft 
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li fiet that 19 seen by transmission, and it will therefore have a 
white centre 1 he rays 2, 4, pawinsr through the point of 
contac*t, 1 ^ 1 1 1 also form a transmitted set with a white centre, 
which will be seen when the reflecticn from 4 to 5 conve^^s it 
to the eye But these two sets have no connection with each 
other, and as primary sets are independent of all other sets, 
1 have only to prove, that this secondary set belongs not to 
the pnmar} one which is seen, but to another invisible one. 
This may be done as follows 

Introduce the black strip of card, that has been mentioned 
before, till it covers the mirror at 7, tins will takeawray the 
strong reflection of light, which overpowers the feeble illu- 
mination of the rays 1, 3, 3 , and the real hitherto eclipsed 
primary set, belonging to the seconder} one w ith a white cen- 
tre, will instantly make its appearance with a black one We 
may alternately withdraw and introduce again the stnp of 
earn, and the centre of the primary set will be as often 
changed from one colour to its opposite, but the secondary 
set, not being dependent on the rays 6, 7, will not be in the 
least afiected by the change 

If the contact should have been such as to give both sefo 
with orange centres, the introduction of the stnp of card w^lf 
prove, that the set which is pnmary to the other has really a 
green centre 

Another way of destroying the illusion is to expose the 
same arrangement to a brightei light, and at the sarhe time 
to increase the obliquity of the angle of incidence thi^ 
will give a sufRcicnt reflection from the surf ice of the glass 
to be no longer subject to the lormer deceptive appearance, 
for now the centre of the primary set will be black, as it 
ought to be 

XXII Of the reJlLLting Surfaces 

Sauaiioii or light, that form rings between gl isscs, must 

the surface ^ undergo certain modihcations some oi the surfaces 

through winch they or from wbicli they »re reflected, 
and to hiid out the nature of tbe^e modihcations, it will be 
neressurv to examine which surlaccs are eflicieiit As wfe 
see rings b\ reflection, and aUo bj ti an s mission, I shall begin 
with the most simple, and bliow expeiiiaentally the situation 

of 
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of thi. snface that reflects, not only the primary but also the 
secondary sets ot rin<^ 

U(>on a slip of ^hiss, the lowest surface of whicli was de- 
priij^ of its polish by emer} , 1 laid an object-glass of 
fefet focal length, and saa a very complete set of rings I 
then put the same glass upon a plain metalline mirror, and 
saw likewise a set of them They were consequently nut 
reflected from the lowest surface of the subjacent glass or 
metal 

It will easily be understood, that, were we to lav the snme 
object-glass upon t. slip of glass emeried on both sides» or 
uiKin an unpolished metal, no nngs would be seen It is 
therefore neithei fioin tlie first sorfllce of the infiimbciit 
object-glass, nor fioin its lowest, that they are reflected, for 
if they could be formed without the modiflt ation ot reflec*- under the point 
tion from the upper surface of a subjacent glass or metal, comacL 
theyVould still be stcii when laid on rough surfaces, and 
consequeutl} , the eflScient reflecting surface, b) which we 
hee primarj sets of rings, is that winch is immediately under 
the point of contict 

To see a stcoudir} set of rings bj reflection, is onlv an 
iryrerhion of the method of seeing a primary one borm- 
/ stance , when a lens is laid upon a looking glass, the coui*8c 
of the rajs icpiescuted in figure 8, pi IV, will show, that 
tlie rays, ], 2, 3, 5, 6, b> which a sicoudury set is seen, aie 
reflects about the point of contact at 3, and that the 
^oii^j^^surfuce of the incurm bent lens is therefore tlie efli- 
ciciit reflecting one, and thus it is pro\cd, that in either case 
of seeing rt fleeted rings, one of the surf ices that uie ]oin(cl 
at the point of contact coiitnhutes to their formation bj a 
certain modificition of leflcction 

XXII r Of the transmitting Surfaces 

It would seem to be almost self-evident, that, when a set Tmnsmitung 
of nngs IS sten bj transmission, the light winch occasions 
them must c ome thi ough all the four surfaces of the two 
glasses which arc cmplojed, and jet it may be shown, that 
this IS not necessai j e may, lor instance, convey light into 
tlic bodj of the subjacent glass through its first surface, and 
let It €i reflected within the glass at a proper angle, so th it 
* It 
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it may come up tlnough the point of contact, and reach the 
eje, having been transmitted through no more than three siir- 
ikees fo prove this I used a small box, blackened on the 
inside, an I covered with a piece of black pasteboard, whieii 
had a hole of about half an inch in the middle Oier this 
hole 1 laid a slip of glass with a 56-inph lens upon it, and 
viewed a set of ring** given by this arrangenient very obliquely, 
that the icficctiou from the slip of glass might be copious 
Then guarding the point of contact between the lens and the 
slip ot glass fiom the direct incident light, 1 saw the rings, 
after the colour of then centre had been changed, by means 
of an internal rejection horn the lowest suiiaer of the slip 
of glass, by which it^rose up thioiigh the point of contact, 
and formed the primary set of rings, without ha\ mg been 
transmitted through the lowest surfaee of the subjacent glass 
The number of tiansmitting surfaces is thereiore by this expe- 
riment reduced to thice, but I shall soon have an oppoitunity 
pf showing, that so many are not required for the puiposo ol 
forming the rings 

XXIV Of ike Action of the fust Suijace^ 

Action of the We have already shown, that two sets of rings may be scS n 
surface using a leiis laid upon a slip of glass , in which cast, theie- 
forc, whcthei we sec the rings by reflection or by transmis- 
sion, no more than four sui faces can bo essentials to I heir 
formation In the following experiments for investigating ihp 
action of these sui faces I have preferred metdlline reflection, 
when glass was 'not required, that the apparatus might be 
moie simple 

Thi««notaf l^poii d pldin metalline mirror I laid a double convex lens, 
ferted bv ^ having d stiong emer^ scratch on its upper surface When I 
ttTpng serj c , rings through tlu acratch, they appeared to have a 

black maik acioss them By tilting the lens, I brought the 
centic of the iings upon the projection of the scratpb, so th it 
the incident light was obliged to come tiiiougli the scratch to 
the rings, and the black maik was again visible upon them, 
but much stronger than bcfoie In neither of the situations 
vvcie the lings disfiguied The stronger mark v^as owing to 
thi intc rcipiion ut the incident light, but when the n^gs had 

receiv(d 
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r«cci\c(] then hill illuminilion, theniaik uSs weaker, bcraiiso 
in the 1 uttT case the imats theinbeivvs were piobubl) com- 
}>lcte, but in ihe-ioi mer (kiicicnt • 

^ J placed a lens that hud a very scabrous pcilish on one side, scabiousnow, 
bu? was highly polished on the othtr, upon a metalline i^nr- 
Tor The dtftctivt side being uppermost, 1 did not hnd that 
Its scabiciusne*>s had auy distorting eOcet upon the rint,s 

I splinterc d oti the < dge of a pi tin slip of {,luss , it bioko is irregularity 
It usually docs wuli a waving, stiiatcd, cuivid slopi toining 
to an edge The *-piiutcrcd part was plictd upon i con\(\ 
metalline iniiio.r o4 2 inches tocus, as in PI V, lig 10 ihe 
irregularity oi thestii itcd surface, thiough which ilic incident 
ray 1, was made, to pass, had \ery little ellect upon the lorm 
of the rings, thestii t appearing onl^ like liiicdaik lines, with 
haidlyaii} visible distoition, but when, by tilting, tiieif turn- 
mg ray, 2, 3, was also biought over the striated suil tee, the 
rings wcie much disiiguied i his cvpciiment the reloie si enis 
to piove, that a \ery regular refraction of light by the hist 
suiiacc IS not ncee^saiy, tor though the rings were much dis- 
hguicd, when the letUTiiing light came thiough the sphnteied 
deieet, this is no more than what must happen to the ipptar* 

^iKC of every object, which is seen thiough a distoiling 
medium 

1 laid the conse\ side of a piano convex lens ot 2 8-inch Altering the 
focus with a diameter of 1 a upon a plain iiinior, and win n [ dlalV had'no 
'saw Hset ot ung«(, 1 tilted the lens so as to bring the point of 
unAet to the \er} edge of the lens, both tow iids the light 
<and from thelight, which, on account of the iaigi di imctei of 
the lens, gave a gicat variety in the angle of intidence to the 
•rays which formed ^hc rings, but no eiiderence m iheii sire 
appeaiancG could be peiceived lliis seems to piove, 
that no inodifKration of tije fust surface in which the ingh of 
incidence is concerned, such as refi action and dispeision, has 
any sliare in the production of the lings, and that it acts 
merely by the intromission of light, and though even this is 
not without being inHucnced by a change of the angle, it 
can only produce a small difference in the brightness of the 
rings 

.^more forcible argumcnt| that leads to the sime conclu- Further projl 

sjon. 
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Sion, IS as follous^ Lading down three 54 inch double con- 
vex Icnsob, I placed upon the first the plain side of a piano* 
convex lens of ^ inch focus, upon the stcond, a plain slip of 
glass, and upon the third, the plain side of a plano-concave 
lens also i inch focus I had before tried the same experi- 
ment with glasses of a greater focal length, but selected 
these to strengthi n the argument Then, os nothing could be 
more different than the refraction of the upper surfaces of 
these glasses, I examined the three sets of rings that weie 
formed by these three combinations, and found them so per- 
fectly alike, that it was not possible to perceive any diffcrcnct 
in the size and colour This shows, that the first surface ot 
the incumbent glasses merely acts as an inlet to the rays that 
afterward form the rings 

To confirm the idea, that the mere admission of light would 
be sufficient, I used a slip of glass polished on one side but 
roughened with emery on the other, this being laid upon a 
21 '•feet object-glass, I saw a set of rings through the rough 
surface, and though they appeared hazy, they were otherwise 
complete in figure and colour The slip of glass, when laid in 
the same manner upon the letters of a book, made them ap-* 
pear equally ha/y , so that the rings wore probably as sharply 
foimed as the letters 

paving now already great reason to believe, that no modifi- 
cation, that can be given by the first surface to the incident 
rays of light, is essential to the formation of the rings, i made 
the following decisnc experiment ^ 

Upon a small piece of looking-glass i laid half a double 
con\ex lens of 16 inches focus, with the fiacture exposed to 
till light, IIS leprcscnted in figuic 11 Under the edge of the 
perfect pnit of the It ns was put a small lump of wax, soft 
enough to allow a gentle piessuie to bring the point of con- 
tact towards the fractured edge, and to keep it there In this 
•irraiigcmcut it has tilrtady been shown, that there are two 
different ways of seeing two sets of rings by the rays 1, 2, 
3, we see a primary sii , and by 1,2, 4, 5, the secondary set 
belonging to it by the rays 6, 7, 2, 3, we see a difttrcni pri- 
mary sot, and by 6, 7, 2, 4, 5, we see its secondary one 
Ibatthis theory is will founded has already been f'cned, 

but 
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but if 'wc should have a doubt remaining, the interposition of 

any small opaque oliject upon ^\e looking glass near the frac* 

ture ^\lli instantly stop the latter two setsot iin^, and show 

the alternate colours of the t\\o sets, that \ull then be seen by 
% * 
the rays 1, 2, 3, and 1, 2, 5 Removi in the next place 

the :»top fioin the looking glas^, and bring the sic ond shadow 

of the penknife over the pi unary set, and there will then 

onl} remain the two sets of rings formed by incident rays 

which come from 6, and which haic never passed through the 

upper surface of the lens Now, is both sets of rings in this 

case arecompUtcly formed by rays transmuted upwards fiom 

the coated pait of the looking-glass without passing through 

the first surface of the incumbent lens, the pi oof that th 

modifying power of that suifacc is not rcquiicd to the foim- 

ation of the rings, is established 

It can haidl) be suppose d, that the first surface of the lens The upper 
should have any concern in the foimation of the rings, when for 
the rays arc reflected fiom tlio looking glass towards the eye, rLtumingw) 
but the same expciiment, that has proved that this surface 
was not required to be used with incident r<iys, will show, that 
we may do without it when they are on tlrtir return We 
need only invert the fractured Uns, as in figure 12, when ei- 
ther 1, 2, 4, 5, or 6, 7f 4, 5, will convey the image of the 
rings, after their foimation, to the eye, without passing 
through any part of the lens 

/ XXV Of the Action oj the second Suifacc 

As rings arc formed when two glasses are laid upon each Action of the 
other, It IS but reasonable to expect, that the two surfaces at si.comlsuri««a* 
least which are placed together should have an immidiati 
effect upon them , and so much the more, as it iuis been ascei- 
tamed, that the first surface assiwts only by permitting light to 
pass into the body of the glass Some of the experiments, 
that have been instituted for examining the aetion of the 
first surface, will equally serve fur inve>stigating that of the 
second 

The lens already used with a strong emery scratch being Scratched 
again placed on the mirror, but with the injuicd side down- 
wa^^ I found that the rings, when brought undei thescnitcli. 


wcie 
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iVere not«distortcr] , they had only a black mark of the sam^ 
shafic as the sciatch across them 

The leni^with a scabrous side was also pi iced a^iin upon 
the mirror, but with the highly polished side Upwards In this 
position the scabrousnes*« ot the lowest surface occasioned 
great irrL';ul inly among the rings, which were indented and 
broken wherever the little polished holes that make bp a sca- 
bious surface came neai them and if by gently hieing the 
lens a strong contact was pi evented, the colouis of the rings 
were likewise CNtromcly disfigured and changed 

As we h i\c now stm that a polished difect upon the second 
surface will affect the figure of the rings that art under it, it 
will remain to be determined, whether such delects do really 
distort them by some modiluation tluy give to the rays oi 
light in their passage through them, or whether they only re- 
present the rtnga as deformed, b( cause we se< them ih rough 
a distorted medium, I or although the scabrousness did not 
sensibly aifect the figure of the rings when it was on the hist 
surJacc, we may suppose the little polished holts to have a 
much stronger cfTict in distorting the appearance of the rings 
when they aic close to them Ihe following t\perimcnt will 
eiuiuly deal up this point 

Ovci the middle of a 22-inch doltblt convex lens I diew rt 
strong line with a diamond, and gave it a polish afterward, 
that It might occasion an nicguhir refiaction Ihis^ being 
prepaied, I 1 iid it slip ot g1 iss upon a plain metalline nkrror, 
ind piaeed the lens with the polished line downwaids 
the slip of glass This ciriungeinent has been shown to give 
two sets of nngs When I csiimmed the primary set, a 
strong disfiguring of the lings was visible, they had the 
<Lppiarance of having been toiced asunder, or swelled out, so 
us to be mueli bioadei one way than another The rings of 
the seconduiy set had exactly the same defects, which, being 
strongly raaikeJ, could not be niistakeiu 1 he centres of the 
two se^ts, us usuil, vveic of opposite colours, the fiist being 
bl ick, the •<ieond white, iml all those dcfacts, that wcie of 
oiiecoluiii in the fiist set, weie of the opposite colour in the 
second When, by ibe usual method, I changed the colours 
of the ccntiis of the lings, making that of the pnmai yi^v hitc 

and 
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and of the secondary black* the defects in both sets wer^ 
still exactly alike* and as before * except tliat they had also 
undergone the like tidnsformution of colour, each having as- 
sumed its opposite It temams now oiil> to show, that this 
experiment is decisive , for by the established course of the 
rays we saw the secondary set of rings when it had a white 
centre by the transmitted la^s maiked 1, i, 4, 5, in figure 
13 , and when it h id a black one, b^ the reflected lays G, 7* 

Si, 4, 5, of the same hguie, but m neither of these two 
cases did the rays come through the defcetiie part of the 
lens in their return to the c} e 

This experiment proves inoie than we might at first be This proven it 
aware of, for it does not only establish, that the second 
surface, when properly combined with a third suiiaee, has a mauon of tfic 
modifying power, whereby it can interrupt the legulanty of 
the nngs, but also one whereby it contributes to their for- 
mation , for, if It can give an iiregulai figure to them by 
transmitting its iiiegularly inodihcd rays, it follows, that 
when these rays are regul irly modified it will be the cause of 
the regular figure of the imgs Nay, it pioves more , for if 
it modifies the hguie of the nngs by trinsmission, it modi- 
fies them no less by reflection , which may be seen by followr 
ing the course of the ra) s G, 7» 4, 5 , lor as they do not 

pass through tiie defective place of the lens, they can only 
receive their modification from it by reflection This opens Hi nee we 
a fi^d of view to us, that leads to the cause of all these in- 
^ricate phenomein, of winch iii a second put of this papci pheiiomina 
J shall avail myself 

XXVI Of the Action of the third Surface 

When a double coni ex lens is laid upon a plain metalline Action of the 
mirror, that happens to have an cmciy sciatcli in its suifuce, 
we see it as a black hue under the rings that aie formed over 
them This shows, that, when a defect fr im want of polish 
has not a power to reflect li^ht m an ii regular manner, it 
cannot distort the rings th it are foiined upon it 

When 1 laid a good 21-fect object glass upon a plain slip Defects m thw 

that had some defects in its surface, the rings, in eicrv Dart of dik- 

..11.11 i 1 . ^ ^ tortmj the 

of the object glass that was brought oier them, were always riii{,s, 
di^fgured , which proves, that a reflection from a defective 
• third 
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third surface has a power of forming distorted nngs, and that 
consequently a reflection from one that is perfect must have 
a power of ‘forming nngs without distortion, when it is tom- 
bined with a proper second surface ^ 

When the defective slip of glass, with a perfect lens npoiF 
It, was plai ed upon a metalline mirror, 1 saw the seco dary 
set afiectcd by distortions of the rings that were perfectly 
like those in the primary set, which pioves, that a jiohshed 
defect in the third surface will gi\e modifications to the 
ri^s that form the nugs b) tiunsniission as well as by reflec- 
tion 

XX VU, The Colour of the refect wg and irafimititng 
Jares <6 of no consetjuince ^ 

1 lud se\en 54- inch double corncx lenses upon seven co-' 
loured pieces of plain glass f he colours ol the glasses 

qucncc weie those ivhich are given by a iirisin, namely, violet, in- 
digo, blue, green, yellou, orange, and red. The rings re- 
flected from each of these glasses were in every respect 
alike , at Ic ist so fur that 1 could have a black, a white, a 
red, an orange, a y(lloi\, a green, or a blue centre with 
every one of them, aciordiiig to the degree of pressure I 
used The lenses being yciy transparent, it mav be admit- 
ted, that the colours of the gl issls seen throug^h them would 
in some degree mix with the colours of the nngs, but the 
action of the cause that givts the rings was not iii theMeost 
aficcted bv that circunistunc e 

1 saw the rings also by direct transmission through all the 
Coloured glasses < xiopt a dark red, which stopped so much 
light, that I could not perceive them The colour of the 
glasses, in this way , coming directly to the eye, gave a strong 
tinge to the centres of the nngs, so that instead of a pure 
white 1 had a bhicish white, a greenish white, and so of the 
rest , but tlic form of the rings was no less perfect on that 
account 

III OJ the Action of the fourth Surface 

Action of the We hoAC alreadv seen, that a set of nngs may be com- 
4th suriacc pletely formed by reflet tion from a third surface, without 
the introduction of a fourth, this, at all events, must j^ve, 

• that 
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ilut ^uch a surface is not essential to the formation of rings, 
but as not only in direct transmission, but also when two sets 
of rings are to be seen, oneol whidi may be formM by trans- 
n^i8sion,this fourth surface must be introduced , 1 ha\e ascer- 
tained by the following expetiments how far the same Jias an\ 
share in the formation of rings 

In direct transmission, where the light comes from below, 
the fourth surface will take the part which is acted by the 
first, when nnga are seen reflected from a metalline mirror 
Its office therefore will be merely to afford an entrance to the 
rays of light into the substance of the subjacent glass , but 
when that light is admitted through the first, second, and 
third surfaces, the fourth takes the office of a reflector, and 
•ends It back towards *the point of contact It will not be re- 
quired to examine this reflection, bincc the light thus turned 
back again is, with respect to the point of contact, in the 
same situation m which it was after its entrance through the 
first surface, when it proceeded to the same point , but when 
two sets of rings are to be formed b\ rays, either coming 
through this point dnectly towards the fourth surface, or b\ 
reflection from the same point towards the place where the 
secondary nogs are to be seen, it will then be necessary to 
examine, whether this surface has anv share in their forma- 
tion, or whether these rings, being alfeady completely form- 
ed, are only reflected by it to the eye With a view to rxpenment 
this, I selected a certain polished defect in the surface of a 
niece of coach-glass, and when a 26-inch lens was laid upon surtace 
it, the rings of the set it produced were much distorted 
The lens was then put upon a perfect slip of glass, and both 
together were then laid upon the defective place of the coach- 
glass The nngs of the secondary set reflected by it were 
nevertheless as perfect as those of the primary set It oc- 
curred to me, that these rings might possibly be reflected 
from the lowest surface of the perfect slip of glass, espew 
cially as by lifting it up from the coach-glass I still continued 
to see both sets To clear up this point, therefore, 1 took 
awu} the slip, and turning the defective place of the coach- 
glass downwards, produced a set of perfect rings between 
the lens and the upper surf ice of the coacli-glass, and 
brought it into such a situation, that a hei ondarv set muvt 

be 
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be reflected from the defective pUce oi the lowest surface* 
This beiofr obtuined» the iin^ ol this aef were a^ain as well 
formed, ahd as iree irom distortions, as those oi the piiinaiy 
bet* 

itefraction of Upop a pluiti mctdIllOe fnirrOr I laid down two lenses, oSe 
i^he 4 thHurf icp ^ pjano-coin cx, the other a plano-conc ave, both of 2 9 inches 

haHliiilturiio ‘ i i i 

iikta focus, and huvinfi? tlie plmii side upwuuls When two 21-iiieli 

double convex "lasses were laid upon them, the secondary 
sets of both tile combinations were of equal bize, and perfcctl} 
like their primary sets, which proves, that the refraction of 
the fourth surfan ih eithiT not at all concerned, or at hast 
has 80 little an efftet iii altering the sue oi the rin^s that it 
cannot be pert ei led 

The result of the fort going experiments, relating to the 
action of the several surfac es, is, 

t^encral re 1 Diat only two of them are essential to the formation of 
concentric rings* 

J I 1 hat tliesc two must be of a certain regular constiuc- 
tioD, and so as to form a ceiitial contact 

111 1 hut the rays from one side, or the other, must cither 
pass throiigli the point of contact, or through one of the 
suriaccs about the batue point to the other to be leilectcd 
irom it 

I\ And that in all these cases a set of rings will be formed, 
hoving then common centre m the place where the two siir* 
faces touch each other 

XXIX Consideration V that relate to the Cause of the fof^ 
mation of concentric Rings 

It is perfectly evident, that the phenomena of concentric 
rings must have an adequate cause, either in the very nature 
or motion of the ra\8 of light, or in the modihcations that 
are given to them by the two esbential surfaces that act upon 
them at the time oi the formation of the rings 

Ihib seems to reduce the cause wcare looking for to an 
alternative, that may be determined, ior if item be shown, 
that a disposition oi the ia\s of light to be alternately re« 
fleeted and traiisiiiittcd cannot account ior the phenomena, 
which this hvputlicsibib to explain, a propo*-ition of account- 
ing for them bv moditicatioiis that may be proved, ev^ on 
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the \er} pnnciples df Sir L NewtoBf to have an existence^ 
will find a ready admittance* 1 propose^ therefore, now to 
give some arguments, which will remove an obst&cle to the 
iiE^vestigatioii of the real cause of the formation of the coiw 
centrjc rings, for after the very plausible supposition of the 
alternate fits, which agrees so wonderfully well with a num* 
ber of facts that haie been i elated, it will hardly be atr 
tempted, if the«ie should be set aside, to asonbe some otHcr 
inherent property to the ri}8 ot light, whereby we might 
account for them , and thus we shall be at liberty to turn 
our thoughts to a cause, th4t n>ay be found in the modifi- 
cations arising fioin tbt action of tho<%e surfaces, which have 
been proved to be the only esseutial ones in the formation of 
rings, 

XXX Concentric Rings cannot he formed hy an alternate 
Refection and Trammission of the Rays of Light 

One of the most simple methods of obtauiiug a set of eonr The) cannot 
centric rings is, to la) a couvex lens on a plain metalline 
mirror, but iti thi;i cast we can huce no transmission of rays, flection and 
and therefore cannot have an alternate reflection and 
Jtrunsmissiou of them If to get over this objection it should 
be said, that, instead of transmission, wc ought to substitute 
absorption , since those rays, which in glass would have beep 
transmitted, will be absorbed by the metul, we may adopt 
the elusion it ought however to have bc^u made a part of 
tlie hy pothcsis^ 

XXXI Alternate Fits pf easy Refection and easy Tiajis* 
mtssipnt if they Cdist, do not exert themselecs according to 
tarious Thicknesses of thin Plates of Air 

In the following experiment, 1 placed a plain well |)oliti|ned if iit> of ea^v 
p^eoe of glass 5 6 inches long, and 2 J thick, upon a plain 
metalline uuiror of the same length with the glass , and ip exist, they do 

order to keep the mirror and glass at a distance from c^ch 

/ , , « themselves ac 

other, I laid betueeii them, at one end, ananow stnp of cording to va 
such panel ns wc coiniuouly put between punts Th^J thick- rious lhlcknL^ 

« , . 1 « 1 1 y 1 i t MSOflhlll 

ness of that which 1 used was the D40th part of an inch , putca of air 
for \2S folds of it laid together would hardly make up 
tw<f tenths* I pon the *,1 iss 1 put i 39-mch double com ex 
* lens 
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lens , and having exposed this combination to a proper lights 
1 saw two complete sets of coloured rings ^ 

In this Arrangement, the rays which convey the sccondanr 
set of rings to tlie eye must pass through a thin wedge of 
air, and if these ray s are endowed with permanent fits of 
easy reflection, and easy trinsmission, or absorption! their 
exertion, according to Sir 1 Newton, should be repeated at 
every different thickness of the plite of air, ^hich amounts 
to the -ff-g \t-^ part of an inch, of which he says, •• Hspc est 
rrassitudo aeris in piimo aiintilo obscuro radiis ad perpendi- 
Cnlum iiieideiitibns cxihito, qua parte is annulus obscuris- 
simus est ” The length of the thin wedge of air, reckoned 
from the line of contact, to the beginning of the interposed 
strip of paper, is 5 9 inches, from which we calculate^ that 
it will have the above mentioned thickness at 
from the contact , and therefore at tV. tV* tV* ih 

See we shall have the thickness of air between the mirror 
and glass equal to ^yVirinr* ttvWit# mVirirt Tv^inrv* , 
of which the same author says, that Hiey give ** crasBitodi*^ 
nes aens in omnibus anniilis luctdis, qua parte illi lucidts* 
slme sunt ** Hence it follows, that, according to the above 
hypothesis, the rings of the secondary set, which extended 
over a space of M 4 of «tn inch, should suffer more than seven 
interruptions of shape and colour in the direction of the 
wedge of atr« 

In order to ascertain, whether such an effect had any ex- 
istence, I viewed the secondary set of riiig^ upon every part 
of the glass-plate, by moving the convex lens from one end 
of It gradually to the other, and my attention being parti- 
cularly directed to the 3d, 4th, and 5th rings, which were 
extremely distinct, 1 saw them retain their shape and colour 
all the time without the smallest alteration 

The same experiment was repeated with a piece of plain 
glass instead of the metalline mirror, m order to give room 
for the fits of easy transmission, if they existed, to exert 
themselves , but the result was still the same , and the con- 
stancy of the bngbtuess and colours of the rings of the se« 
condary set plainly proied, that the rays of light were not 
affected by the thickness of the pi ite of air through which 
they passed 


XXXTI 
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XXXII Alternate Fits qf eaey Reflection and ea^ Trans- 
nasiiont if they exists do not exeri themselves accordmg to 
tiynous Thicknesses of thin Plates qf Glass ^ 

I selected a well polished plate of coach glass 17 inches No fits exert 
long, and about 9 broad Its thickness at one end was 33, cSr^ng 
and at the other 31 two hundredths of an inch, so that in nous thick> 
its whole length it differed of on inch in thickness By 
measuring many other parts of the plate I found, that it was 
\ ery regularly tapering from one end to the other This 
plate, with a double convex lens of 55 inches laid upon it, 
being placed upon a small metalline mirror, and properly 
exposed to the light, gave me the usual two sets of rings 
In the secondary set, which was the object of my attention, 

I counted twelve rings, and estimated the central space be- 
tween them to be about H times as broad as the space taken 
up by the 19 rings on either side , the whole of the space 
taken up may therefore be reckoned equal to the breadth of 
40 rings of a ttiean size for the 12 rings, as usual, were 
gradually contracted in breadth as they receded from the 
centre, and, by a measure of the whole space thus taken pp, 

1 found, that the breadth of a nng of a mean size wuif about 
the dOBth part of an inch 0 

Now, according to Sir I Newton's calculation of the ac- 
tion of the hts of easy reflection and easy transmission m 
thick g1 iss plates, an alternation from a reflecting to a trans- 
mitting ht requires a difference of tttttt ^ 

thickness* , and by calculation this difference todk place m 
the glass plate that was used at every 80th part of an inch 
of Its whole length , the 12 rings, as well as the central co- 
lour of the secondary set, should consequently have been 
broken by the exertion of the fits at every SOtfa part of aa 
inch , and from the space over which these nogs extended^ 
which was about 13 inch, we find that there must have been 
more than ten such interruptions or breaks to a set of which 
the 308th part was plainly to be distinguished But when 
1 drew the glass plate gently over the small mirror, keeping 

^ • • Newton s Optics, p 277 

, VoL XlX — ](txRCH, 1808 


o 


the 




vtKBftnisL oir coloub;s0 

the secondary set of rings m view, I found their shape and ^ 
colour alirays completely well formed- 
This experiment was also repeated with a small plain glass 
instead of the mttaUine mirror put under the large plate rfti 
this manner it still gave the same result, with no other differ- 
ence but that only six rings could be distinctly seen in the 
Bcconddry set, on account of the inferior reflection of the sub- 
jacent glass 

XXXIIl Coloured Rings may he eofnpletely /brtned with- 
out the Assistance of any thin or thick Plates^ either of Glass 
or of Air 


The Tings may The experiment I am now to relate was at first intended 
witha^ut^hiclc ^ reserved for the second part of this paper, because it 
or thin platis properly belongs to the subject of the flection of the rays 
of ^lass or air pf light, which is not at present under consideration , but 
as it particularly opposes the admission of alternate fits of 
easy reflection and easy transmission of these rays in their 
passage through plates of air or glass, by proving, that their 
assistance m the foimation of rings is not required, and also 
throws light upon a subject, that has at different times been 
eonsiidered by some of our most acute experimentalists, t 
hai e used it at present, though only in one of the various 
arrangements^ in which I shall have occasion to recur to it 
‘ hereafter 

rxneriinent of Sir I Newton placed a concave glass mirror at double its 
Sir i Newton, length from atharti and observed, that the reflection 
of a beam oi light admitted into a dark room, when thrown 
upon this mirror, gate four or five concentric inses or 
“ nugs of colours like rainbows^ ** He accounts for them 
by alternate fits^of easy reflection and eas> transmission ex- 
erted in their passage through the glass plate of the concave 
mirror t 

of the duke of The Duke de Chaulnes concluded from his own experi- 
Chauines, nients of the same phenomena, that these coloured rings 
depended upon the first surface of the mirror, and that the 
second surface, or that which reflects them- after they had 
passed the first, only served to collect them and throw then? 


* Ne«ton > Optiis, p 2b5 


t Ibid, p S"? 
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UpoQthepaatebofqrd^iaaqufiiitit^Auffiqi^ttoijaaketheia 
visible ♦ ’* , 

BrougbaiDy after jhaviog constdered what the two au- of Brousham^ 
dt^Rs I have raentioiied iiad dope^sajs* ** t^t upon the whole 
** tfaene appears everjr season tp belieiio^ that ^e mngs a^ 
formed bv the first surfoce 9 ^ l;he light, which^ aftor 
refleGtioi;i from die second surfooe^ is scattered^ and passos 
•* on to the chart f ” 

IV^y own expei;&inent 4 a as follows I plfmed a highly po- of the author^ 
lished 7 feet nucroi^ but of metal wstead of glass, that I 
might not have two surfaces, at tb^ di^gnce of 14 feet from 
a white screen , and through p bole in the middle of it one 
tenth of an inch in difm^eter Ifulm^ted^a beamof the si^n 
into my dark room, directed so as to fall perpendicularly pn 
the mirror In this arrangement the whole screen 4 'pinained 
perfectly free from light, because the focus of all the rays, 
which came to the mirror, was by reflection thrown back 
into the hole, through which rtbey entered When pll was 
duly prepared, I made an lasssstent strew some baii-^powder 
with a puff into the beam of light, while I kept my attentipn 
fixed upon the screen As soon m the hair-powdier reached 
the beam of bg)it,»the screen was suddenly povprad l^ijbh 
the most beautiful arrpngemeat sf coppei^tnc ^ctrclas, dis- 
playing all the bnlhaut colours ,of the i^nbow A gr^et 
variety in the size of the rings was obtained by making the 
assistant stiew the powder into the beam ati^a greater dps- 
itance from tbe minor for the nggs contra^ by an increase 
of the distance, and dilate on a nearer Approach of the pqw* 
der 

Tbia.aapen«ient is so simple, and points oot tbej^n^l 
eausesuf the nngs, which are here produced, m so jv^a^n a 
manner, that we may confidently my they wn^e firpfA^tbe 
flection ^f the rays of fight on tfie^rbofos of the fluting 
powder, picfdiAad by the curvature of the aefleptmg surfime 
ofitbeuHrror 

H&B a{e have no interpopod pfi||e of gfiisa of a giyen 
thickness between ope surface and might pro- 

r 

4 l 

a Priestley's History, 3cc on the ColouriW thin FlatSs, p 515 
Phil Trans for 1796^ p 216 
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dace tlie colours tiy reflecting; some rays of light and trans* « 
mitjing rthers , and if we were inclined to look upon the 
distance of the particles of the floating powder fiom the 
mirror as plates of air, it would not be po^8lb1e to assign dtiy 
certain thickness to them, since these particles may be spread 
in the beam of light over a considerable space, and perhaps 
none ot them will be exactly t^t the same distance from the 
mirror 

1 shall not enter into a further analysis of this expenment, 
as t1)c only purpose for which it is given in this place is to 
show, that the principle of thin or thick plates, either of an 
or glass, on which the rays might alternately e'^ert their fits 
of easy reflection and easy transmission, must be given up, 
and that the fits theilisetves of course cannot be shown to 
have ony exibtence. 
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'basis, on which a similar edifice may be placed Tiiat there 
such a one we cannot doubt ^ and what 1 have already said 
will lead us to look for it in the modifying power, which the 
two surfaces, that hkve been proved to be essential to the 
formation of nngs, exert upon the lays of light The Second 
Part of this Pitper, therefore, will enter into an examination 
of the vantnis tnSdtficati<ms» that light receives in its approach 
to, entrance into, or passage b}, diflerently disposed surfaces 
or bodies, m order ^ discover, if possible, which of them 
may be the immediate cause of the coloured nngs that are 
formed between glasses * 


XXXIV CmclustoH 

It will hardly be necessary to say, that all the theory re- 
latmg to the si/e of the parts of natuial bodies and their in- 
terstices, which Sir I Newton has founded upon the exist- 
ence of fits of easy reflection and easy trasmission, exerted 
different}), according to the difiarent thickness of the thin 
plates of which he supposes the parts of natural bodies to 
consist, will remain unsupported , for if the above mentioned 
fits have no existence, the whole foundation, on which the 
theory of the size of such parts ifr placed, will be taken awa} , 
and we shall consequently have to look out for a more firm 
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D^scrtpUoft of a newly invented Calorimeter, with JEvperi* 
ments to prove, that an increased Capacity for Caloric 
accompames an Increaje of Temperature By Joseph 

Reade> M D t 

# 

SIR» Edinburgh, Jan 22, 1808 

Beg leavp to commumcate, through the medium of your 
very interesting and scientific Journal, the iiuention of a 
calorimeter, Tree from those inaccuracies incident to the ap- Defects of the 
paratus of Messrs I^voisier and Laplace, in which it was apparatus of ^ 
impossible to guard against errours arising fVom capiilaty Laplact 
attraction, from the process of freezing and thav^ng pro- 
ceeding at the same period, and likewise from the influence 
of a current of atmospheric air In this coinmunicatton 1 
will confine myself to a summary description of the appa- 
ratus, and of a discovery deduced fioin it, which must in- 
fluence in a most important mannei, if proved^ the investi- 
gations of caloric , that, contrary to received opinion, water C ipac it} of 
increases in capacity from the thermometnc range of 32 to 
219, in a just rate for every degiee of tcmperatuie commu- unitoimiy with 
nicated lempew- 


Description of the Calorimeter^ which is to be formed of thin 
sheets of Brass or Tm ♦ 

The innermost compartment No 1, PI V, fig 1, dcsigp^ied 1 h r ilonmo- 
for the fluid to be subjected to experiment, is to be stopped 'l^^*'**^* ‘l 
with a thermometnc cork, a, or, what is better, a thei mo- 
meter surrounded with chamois leather, and made to fit 
accurately the aperture The second compartment. No 2, 
holds a quantity of water, and is likewise to be stopped by 
a thermometnc cork, b, made air-tigbt by sealing wax, a^ 
this water is not to be removed from the coenpartment during 
the course of the experiments 

The external compartment, 3, is designed to act as an 
impeffect conductor of caloric^ and is to hai t a coating of 

• hsl 
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list or flannel between the sheets of brass, whicfli, combined ^ 
with tlie conhned air, renders the instrument extremely accu- 
rate, a minute elapsing before the thermometer fell I degree 
at 150^ Therefbie in experiments scarcely requiring t^at 
time, there can be no abstraction of any consequence by 
the atmosphere 

Method of When we wish to estimjite the specific caloric of two 
romparativc l^tiids, suppose oil and wafer, we bring the calorimeter to 
specific heat of the precise temperature of 32®, 40®, 50®, or any other we 
two fluids desire, indicated by the two thermometers We then ftll 
the interior compattment. No with water at 212®, and 
immediately stop it with the thermometnc cork, a After 
agitating the apparatus for about the space of 1| minute m 
a horizontal position, the thermometers indicate the rise 
experienced by the water at 50° in the second compart- 
ment, afid the number of degrees lost by the water at 212® 
in the interior Suppose the calorimeter be raised from 50° 
to 80!®, we take thatnmimber as the specihc caloric of water 
We then poqr the water from the interior compartment, 
and again reduce the temperature of the apparatus to 50®, 
which is speedily accomplished, by pouring cold water into 
the innermost compartment, until the thermometers are re- 
duced to the desired point We are next to fill the interior 
compartment with oil at 212®, and if, after agitation, on 
examining the two thermometers, we find the temperature 
raised, suppose to 60°, we easily find the s^cific calonc of 
oil compared with water Thus taking water as the stan- 
dard, m a short time all fluids may be examined By sub- 
Solidsand an iron cage, sOlids may be subjected to experi- 

roMve fluids merit , BO likewise may fluids, which act chemically on metals, 
rfximimT by enclobing them m a glass vessel 

Th author eii- ^ present engaged in a series of experiments, which 
in a e I hope hoon to be enabled to Idj before the public Here 
nuiuif the render is to take notice, that I hu\e only used ideal 
numbers, moie clearlj to illustrate the mode of operating 
with the apparatus, and by n<^Mans indicative of the real 
specific calonc ot oil and watei^ I will end fins part of my 
communication by remarking, that in this instrument the« 
inaccuracies arising from abstraction of caloric bj the at- 
mosphere and vessel are obiiated, which was lmpos*^lble by 

means 
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fReaqs of mixture* foe in pounng the hot liquid intc^the in- Inaccuracies 

tenor chamber* the toipe of the kittle may enter it, so as ^bviuedby 
J ^ apparatus 

entiiely to prevent the abstraction ot neat, and yie lesbcl * 

must act in a einqlar manner on both fluids 

It IS one of the most important questions iti chtmistiy, to Whether the 

determine, iibedier or not the capacities of fluids are pc r- 

^ ii iiiii, be per- 

manent from 32^ to 213^ or in other words, whither lO nail till from 

degrees of caloric, added to water at 32®, will pioduce the boi*h,"g^ 
same elevation of temperature, as 10 degrees thrown into tiic p(>int a pro- 
same quantity at 200® Most chemists are of opinion, that 
water changes its capacity at two points onlv in pissing iffirma- 
from the solid to the fluid, and from the flii d to llu u\ rally 

form state , and consequently , that there is a peimanenry of 
capacity between the thermometric range of the fut/ing 
and boiling points Drs Ciawford, Black, Ifvme, dc Lucr, 
foe thought they decidedly proved this to be the fact, by a 
number of experiments , for on mixing equal quantities of 
Rater at different temperatures, they found nearly a jrnean 
produced The air of the room,” says Dr Crawford, Cia a ford’s 
being 615®, a qilantity of water, weighing ISlbs lO^oz experiment 
was heated in a slight tinned iron vessel, tbit had a roier ot 
the same metal closely adapted to it, a theimometer being 
inserted in the centre of the cover bv means of a cork 
When the watq^ was raised to the desiied temperature, it 
was gently agitated, that every part of it might be brought 
to the same he it The theimometer immeised m it point- 
ing precisely tp 120 6°, an equal quantity of cold water at 
50 9®» tbe parts of winch were also brought by agit ition to 
a common temperature, was mixed with the wirni, by pour- 
ing it into the tinned \esscl in which the latter was contain- 
ed When the mixture wis reduced by 'igititiug it with a 
wooden rod to a mean heat, its temperntun nt ♦he end of 
one minute was 89 8° Allowing therefore for the 

heat lost in the first minute, we have 89 h 6G"* for tht true 
temperature of the mixture If the thermometer at the 
moment of immersion bid indifate^l tj^e exact arithmetical ^ 
mean ^t would have stood at 99 8 

I will not here enter into the many difficiiVKs and ronrees p^-mark 
of inaccuracy attendant on this method by mixture, but 

Crawford on Animal H at 

merely 
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merely observe, that when we consider the quantity of ca?b- 
ric unavoidably earned off, the coming so near an exact 
mean at t^c end of one minute is very surprising 
Dr Cnwford I will now endeavour to demonstrate by direct expen- 
his*data*errT'* mcnt8,that nn increase of capacity does invanably take place 
neoufl in a just ratio to the increase of temperature, and in the 

second place, that a mean, or an appioximation to it, may 
result as well from a gradual increase of capaaty, as from 
a permanency consequently, that Dr Crawford’s experi- 
ments and mathematical propositions are founded on false 
data 

Experiment which proves the progressive Increase of Capa^ 

city 

Experiment to The calorimeter being at the precise temperature of 48®, 
prove 16 which was also that of the room, I filled the interior com- 
partment, No 1, with water from a boiling kettle at 212", 
and having closed it as before represented with a thermome- 
tric cork, I agitated the apparatus well for about the space 
of l| minute, in a horizontal position, when the two thei- 
mometers indicated 97^ Thtrefoit the water at 212® had 
lost 115”, which, being communicated to the water at 48® 
in the second compartment, had raised its temperature 49 
degrees Having taken down these numbers, I poured out 
the water from the inteiior compartment, and biought the 
caloii meter to the exact temperature of 150®, and again 
filled the intenor compartment with water from the kettle 
at 212®, when, after brisk agitation as before, I found the 
temperature to be iGd® Therefore in thib experiment the 
water at 212® had lost l6 degrees, which, being communi- 
cated to the water in the second compartment at 150®, 
raised itb temperature but l6 degrees , whereas if equal lu- 
crements of calonc produced equal increments of tempera- 
ture, oi in other words if the capacity were permanent, it 
should ha^e raised it 19/*rT» easily demonstrated b^ 

the following calculation 

If 115 degrees raise water 49 degrees, what should 46 
raise It ^ — Aiibwer, 19 

Here it is obvious, that the difference between iG and 
19TrV» ** the difitrenee between the capacitj ol water at 48® 

• and 
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llltd the same quantity of water at 150^ in the proportions 
Used in the calonmeter Or that upwards of 3 degrees be- 
came latent, according to Dr Black , or, what is more 
simple and philosophical, went to supply the increased ca- 
pacity 

Having performed this and a number of other experiments The result roji* 

at different temperatures, with similar results, and also hav- 

^ j 1 1 « , thtrtxijcn 

Hig repeated them before a most accurate and scientihc ex- menis 

penrnenter, for whose opinions I have the highest respect, 

and having found them all to coincide, I may )ustlv infer, 

that capacities are not permanent from the fieezing to the 

boiling point 

1 now proceed to show, that a mean, or an approximation Mean nny be 
to it, may be produced by a gradual increase of capacity 

If I mix water at 100® with watei at 50® in equal proper- crease regular 
tions, a mean of 75® may result Here 25 degrees with a 
larger npacity are lost by the water at 100’, which go not 
only to supply ihe«25 dcgices gamed by the water at 50®, 
but also to till up th it increased capacity, which the water 
at 50*^ expcnenced, to bring its capacity from the freezing 
point up to an equality of 75® , and we may easilj concciie, 
that they may so nicely bal mce, as even to produce a mean 
Dr Crawtord eiitnely forgot this increased capacity gained 
by tlie water at 50® This may be more clearly demonstrated 
by two diagrams, the one representing Dr Ciawfords 
theory, the otlier mine 

Suppose a and g m the parallelogram, PI \ , tig 2, to Cnwford’s 
represent the thermometric range, a b are equal to c rf, and 
c d to e fy and e / to g h, therefore, if these ire equal to 
one another, and represent the capacities, the capacities are 
also equal This may be all very true, but as similar ef- The proof de- 
fects may arise from different causes, I will endeavour to 
show, how a mean may be produced by a progressive increase 
of capicity 

Suppose a g, hg 3, to represent the tbermometric range The authoi's 
from 32® to 100®, No 4 the capacity of 100®, No 3 
of 75®, and No 2 that of 50®, although ib not equal 
to c d, nor cd to e/, but it we produce from g 4 to i, 
g i is equal to c d, and if we pioduce g i to gie is equal 
to^a b To demon<!trate this in another point of view, 

^ • if 
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if we add water at *100**, refiresented by space 4« to water ut 
50^, represented by space 2. 25 degrees taken from space 4 
of large ca^cityi not only go to hll up space 3, represent- ^ 
ing 75 but also to fill up space 1, the increased capacity 
gamed by 60^ in rising from the freezing point * 

Although geometrical figures are no evidence of the truth 
of a chemical doctrine» and should be avoided unless tending 
to illustrate the subject, yet 1 tliought it necessary to call 
them to my aid, the more especially as Dr Crawford has 
dwelt on them at great leiigtli^ 

ob asunilar these experiments we may analogically infer, that 

law similar laws regul ite other finids in a greater or less degree , 

and that neither the mercunal, nor any othei thernio- 
metcr, is a faithful mdeE of the quantity of caloric Thus 
if the capacity of water increase, it docs not bespe ik the 
quantity of calorie thrown in at different tcmperatuics But, 
as this 18 a most important investigation, I will defer the dis- 
cussion of it to a more vdiuminous detad , for, should my 
expenmentt undergo the ordeal of critical investigation, and 
bi established as facts, the tfaernioiueter must be regulated 
according to the increasing capacity of the {luid, before we 
can determine the exact quantity of caloiic com mu meat ed, 
and there must also be some other method adopted for prov- 
ing the regularity of mercurial expansion 
The sppa I conclude by remaiking, th it the apparatus abstract- 
lost more wio- more calonc in rising from 48“ to 97”, than fiom 150“ to 
than ata^high lb6®» «nd tberefoie, in that respect, there can be no source 
temperature of fallac}. 

Sir, I beg leave to remain, 

\ our very obedient servant, 

JOSEPH RF\DE,M D 




Other fluids 


Dimensions of P S The calorimeter I used heJd in the intenor com- 
167 partraent, N 04 1, 6oz of water, and in the second ]0|oz 
consequently, if equal quantitic^s uere used, the increase 
would be much more. 

VII 


♦ The simple «.tatcment of the nrgnnirrt is, that, if the caparitits an 
‘fwcnnp to any succ«ssive number of digrets of the thermometer be 
supposed to increase b} the augmentation or addition of any constant 

* quantity, 
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(Concluded from page 120 J 


appearances exhibited on a more minute exammahon bv the infu- Barks that pre- 
ston and decoction of different species of cinchona ^ that prcct'^ cipitate nei- 
pitate ne%ih»^r infusion of tan nor tarlansed antimony craetic*tarur 


HFSE sorts of bark impart to cold water a red colour, Macerated m 
frequentlv a yellowish red, sometimes a brown red Water water 
thus loaded with the ooluble part of these barks fiolhs on 
agitation like wort Its taste is biUc«*, and more or less as- 
tringent, this differing m the different sorts 

Lift to stand m an open \es<^cU or in a close one if not 
full, It soon groMs mouldy, and is covered uith a greenish 
pellicle 

Some of them are perceptibly reddened by infusion of lit* Some of them 
nius, which announces the presence of a free acid 

Alcohol, mixed >»ilh these infusions in the proportion of two precipitated by 
parts to one, precipitates a grayish substancC) which grows ajcohol 
black on desiccation The flu,id is left inoie clear, and of a 
purer led 1 his indicati s tin presence of hiucous matter 

In those infusuns which have an acid i smuil quantity of By alkali 
caustic alkali forms a red precipitate inclining to viulct hut 
a large quantity of the reagent redissohes this piecipitaie, and 
renders the colour of the infusion mure intense. 

Subjected to evaporation they become higher colouied. Evaporated, 
and, alter being thus boiled down, they let fall on Cooling a form adepmii 
very bitter brown substance, which Uissulvcs readily ui aico- 
hoi, particularly with the assistance of heat, and is precipi- 
tated from It by water, if the solution be sufiicieotly salu- 

quaniit}, the senes uf capacities will be m arithmetical progression, and 
th<^ half sum of any two terms equidistant f om the same middle (degree 
or) term will be equal , and the result might therefore be misuken to 
Indicate an equality ot the capacities N 

^ • rated 
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rated Water itself rcdissolves this substance, though it ha<i 
been separated from it by cv ipbration , but it rcquiics «i larger 
quantity, 'than when it is accompinicd with the other princi 
pies of cinchona, which seems to show, that these principles 
promote the solution in water 

If the infusions of bark he allowed to cool several times, 
before they are evaporated to dr^ntss, at each cooling the) let 
fall a matter similar to that just mentioned It was foimerly 
supposed, that this substance was rendered insoluble by con- 
biiiing with oxigen, but the eifect appi at s rather to be owing 
to the insuflRticncy of the water 

It IS this sort of lesinoiis m itt< r, tint gives to birk and ita 
infusions their bitter i istc for if these sediments be separated 
as they form, and the infusion thU'r boiled down be afterward 
tnude up to its former qinntity by the addition oi water, it 
will no longer posjiess thesimi degree of bitterness Ihe 
whole of this matter however cannot thus be s( punted iroin 
water, for the other principles ol the cinchona alw<i)s retain 
aprefty large quantity in solution 

But if, after having procteded as I have just mentioned, 
the infusions of cinchon i leduced to the state of soft extract 
be treated with alcohol, the greater puit of the resintfoim m it- 
ter will be separated , and nothing will remain but a brown 
VISCOUS substance, that his scaiceiy any bittciiiess, is per 
fectly soluble in vvatci, and dues not piecipitatc from it on 
cooling 

] hese c\pcii merits teach us, that in the nifusions jf these 
species of cinchona there are at hast two veiy distinct sub- 
stances one bitter ind ustiingeiit, soluble in alcohol, and 
but little soluble in water, the other on the contrary wholly 
insoluble in alcohol, veij soluble lu water, and having a 
sweet and mucilaginous taste 

Ibese substances being unquestionably those, which ope* 
ratc most efficaciously in the disc ises in which cinchona is 
einplojed, I conceive it will not be supei fluous to give an 
account of their properties sorocwhit mou at large I sh ill 
begin with that which is so! ubTi in alcohol 1 1 his sub- 

stance, in the dr) stitc, has a blown red colour, and a very 
L ttci taste 2 Cold water dissolvi'' <*nl) one portion of j^t, 

anot) Li 
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nnothtr remaining m a flocculent form and of a reddish co- 
lour but if the mi\turL be heated, this dissolves too, and tho 
result IS a dear liquor, of a ver^ deep red, which grows turbid 
oh cooling, but lets fall veiy little sediment 

What 1 ^ remaikablc in the manner in which tins substance Singular 
comports itself with water is, that, if we employ but a small water oiut# 
quantity of this fluid, it dissolves entirely, and produces a 
clear liquor if after this more water be added, it grows tur- 
bid, and again it becomes clear on the addition of a still 
greater quantity of this fluid 

It would scim from this, that there is some other sub- Apparentif 
stance present with it, which promotes its solution when con- tosobia 
centra ted, and loses this property by being diluted m water pk 

This i-s the mattf r, that n nders the decoction or infusion of Erroneously 
cinchona tin bid, by separating as it cools, as it does the •wsw 
water in which it is macerated, if this bd cvapoiaced to a cci- 
tdin point It is the same as has been called in pharmacy 
resin of bark, but lU solution in water grows mouldy m a few 
days, and produces fungi, like a solution of gum, which 
proves It not to be a r ue resin, lor it is well known, ^hat 
resins never glow mould} 

1 he aqueous solution of this substance, lecently prepared, I u aqueous 
and in a somewhat concentiated state, produced the follow- 
ing ejects with the different n agents I shall mention I 
^^llh ammonia it coagulated into a whituh, thick matter, with 
which grt w brown in the open air, and hardened con«<iderabi} 
d little while altci but it softens by heat, mid assumes the 
ductility and silk} lustre of turpcntiiiv when kneaded between 
the hands 


2 It produced ncarl} the s iitie appearances witii the alka- alkaluKt 

line carbonates l>onate», 

3 Ihe common acids pioduced no sensible change in it 
Oxigenizcd muriatic acid ^turned it yellow, without pro- 
ducing any precipitation, but if ammonia were then added, 
a light, florcuicnt, gra}i^h white precipitate was formed, 

4 The solution of aniinal^elatine does no* precipitate it 
vet the infusion of these species ot cinchona precipitates the 
solution of animal glue, the piinciplc fliat produces this ef- 
fect therefore must be altered duting the evaporation. 


0 I h#* 
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chaly beates, 5 The muriate of iron, or any other ferrus;] nous salt, pro- 
duces 111 It a deep green colour, and soon aftei a precipitate 
of the same tint ' 

6 1 be aiitimoniatcd tartnte of potash occasions no preci- 
pitation in It This substance therefore is not the same as 
that^ which in the infusions of certain species of cinchona 
precipitates tlus metallic salt 

7 Lastly It very perceptibly reddens infusion of litmus 
The acidity of this substance, and the precipitation oc^ca- 

sioned by alkalis in it!» concent latcd solution, led me to sub- 
pect, that Its solubilitv was in part owing to the presence of 
the free acid that accompanies it and this appeared to me to 
be confiimed by the circumstance, that, when once separated 
by an alkali, washed, and dried, it was no longer soluble in 
water but 111 an indrutcly small proportion 
unless an acid To acquire a greater degree of certainty upon this subject, 
ihewater*** ^ some into water acidulated with vaiious acids, and I 
found in fact, that it dissolved in them readily, and that its 
solutions resumed a bitter taste, similar to that it had before 
It was precipitated by an alkali 

Seemstor«»tun 1 remarked, that this substance, when precipitated, re- 
^me ofthcil tnjued a pait of the alkali employed to throw it down at 
it down ieast the following experiment seemed to prove this After 
its solution hud been precipitated by ammonia, and washed in 
a large quantity of water, 1 mixed with it caustic potash, 
which immediately produced a very evident smell ot ammo- 
nia, and this was nut the case, before it had been piecipitatcd 
by that alkali 

It is evident theicforc, that this substance combines with a 
portion of the ammonm, which is eniplo\Ml to precipitate it 
fiom Its soluti 11, unless the acid, which nituialiy accompa* 
nics it, foims with tbi^* alkili an insoluble salt, that mixes 
with the lesmoub matter, a cycumsUnce that appears nut 
very probable 

Neutrahsoii seems from these properties, that this substance acts the 

both acttls and soinetimes of an acid, it others of an alkali, since it 

alkalis * 

combines with both thest, and in part neutralizes their pro- 
perties 

Soluble m ex- having precipitated this matter by Alkalis, an iixcess 

ccs^ of alkilu • of 
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of these reagents be added, it is red^ssolved, and the solution 
has a brown red colour 

Ihe solubility of this substance m alcohol is singularly in- iTcat greatly 
cipased b> heat When the mensUuuin is SAtiirated with it, jMcroasesitsso 
It has a red colour, and an extremely bitter taste Water cohol 
throws down from it a cbpious piecipitate of a tine red slightly 
inclining to lose-colour I he alcoholic solution, exposed 
to the air in an open vessel, cr 3 stalli/es in a needly form like 
a salt 

The alcoholic solution precipitated by water still retains a Tinrturepreci 
poition ot this substance, which continues to give it a rose- 
coloui^inchning to deep orange [/lacaraf], and a perceptibly 
bitter taste It deposits this in scales of a brown red by spon- 
taneous evaporation 

That piintiple of the cinchona, which is insoluble in alco- Pnnoiple inib 
hoi, being dissolved in water, faltered, and left to spontaneous 
evaporation in a warm place, thickea^^e a kind of sirup, 
and crystallines m laminae, sometimes hexaedral, at others Yields a salt 
rhomboidal, at others square, and slightly tinged with a re4- 
dish brown A portion ot a thick fluid always remains, which 
never ccyatalliees completely, and which must be separated 
by deeaiitaCion 

By repeated solution and crystallization this salt may be Which may be 
obtained white and pure Of its piaperties I shall speak purified 
hereafter As to the matter that does not crystallize, but rc^ Theremamdcr 
mains in tlu form of a mother water, it exhibited all the muedaginous 
characters of a mucilaginous matter, sUli retaining a small 
portion of the salt I have just mentioned which it is nnpossi* 
ble to separate from it entirely by crystallization 

jetton of acids on tie residuums of cinchona exhausted by water 

Ihc barks in question, after being exhausted by water. Action of aUds 
and even by silcobol, ’Still yield something to acids They all 
act nearly m the same manner that is to say, iheir effect is 
couflned to simple solution, without occasioning any per 
ceptible change in theiHacure of the principles of the cin« 
chona 

I must observe however, that, if the bark have been reduced pissoWe the 
^«fine powder, and subjecud to the repeated action of a ]mrt soluble m 
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large quantity of alcohol assi!>tcd by heat, little is left to be 
done by the acids I he matter taken from the bark by acids 
IS acccording to all ap[>edfance the same, as that which dis- 
solves in alcohol, as I shadl show farther on 

Nitric acid acquires fiom it a red, inclining to rose-colour, 
and sometimes to a deep orange [ttacaraf] but these tints 
vaiy greatly in their intcn«4ity iccording to the strength ot the 
aod, the stronger this is, the mure they incline to ycllo<\ 
Ihe nitric acid loses much ot its acidity by this combination, 
at least as fai as wc can judge from the taste it is true it 
dissohesat the same time a ccitaiii quantity of lime, which >s 
detected by oxalate of ammonia, and this contributes to its 
neutralization 

If saturated carbonate of potash bi poured into this nitric 
solution, a fine red precipitate is formed but if the common 
carbonate be employed, and added in excess, the colour of 
the precipitate beeb|pes violet, purple, or blue Thus alkalis 
have the property of blueing that colour of these baiks,\\hicK 
is naturally red 

Metallic solutions likewise form in it precipitates oi various 
colours, and more or le:»s abundant, according as the nitric 
acid contains more or lc«*s vegetable matter but, if the ex- 
cess of acid be satuiatcd, the metallic salts then produce in it 
very copious precipitates, and the liquor is deprived of colour 

1 Solution of muriate of tin produces in it a lose-coloured 
or cariidtion precipitate 

Q lhat of sulphate of iron, a grayish piccipitatc 

3 lint ot copper a chesnut brown 

4 Sulphate ol titanium, assisted with a little carbonate of 
soda, formed with the nitric solution of cinchona an orange 
red precipitate, putty analogous in colour to that produced 
by solutions of this metal with galls 

5 Alum occasioned no change in the acid solution of cin- 
chona but aided by a little alkali it carries down with it the 
colouring part, and the liquor is rendered colourless 

In the countries where these cinchonas glow, a very fine 
and permanent cliesnul led for \sooi and cotton might be oh-^ 
tamed trom ihtir baik Soap turns it to a rose culoui 

Ihe sulphuric and muriatic acids, diluted with water, ^nd 

poured 
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jYOurcd on the rebiduums of these cinchonas, dissolve the re* 

:s*iniform substance, and saturate themselves with^U like the 
nunc dcid Ihc colour they thus acquire inclines less to 
>Olknv than that of the nitric acid it is always of a more dc- 
cicled red 

The precipitates formed in those solutions by alkaline car- Action of cjr 
bonatch aie likewise of a purer icd , and an excess of these al- 
kaline («alis gi\es the prccipil itc a more evident blue tions 

Ihc rcsiduums of the cinchonas appear to contain a large Lime in the 
quantity ot lime 'll least a gicat deal ol sulphati of lime is *’'^*duum/4 
produced spontamous ovapoiation in the sulphuric acid in 
uhicli they have been micirittcl 

I roin the action of acids on the icsinnorm matter of these Remarks on 
'jpccics of cmchuna, it it should it any future time be demon- 
stiated, that this substance is the only fcbiituge piinciple m * 

them, It IS eiidcnt, that the art of phasic ma} derive fiom 
these barks much inoic advantage in the cure of intermittent 
and low fivers, by adding to them acids oi wine In fact, as 
has been seen above, witci cxtricS fieim cinchona, particu- 
larly when It is merely bruised, but a very small quantity of 
jjLsinifoTm matter, and cieii the gieater part of this is precipi- 
tated by cooling Now by this mcan^ it is certain, that from 
a large quantity of cinchona wc t \iract but a veiy small part 
of the febrifuge principle*, which too, being diffused through 
1 I iige body of water, unquestionably cannot produce all the 
effect, of which it would be Capable in a more concentrated 
slate 

It h IS long been known, that the effect of the essential salt tiil 

of cinchona in fever is by no means pioportional to that of 
the quantity of bark from which it has been extracted which 
piovcs, that something useful in the cure of this disease is 
left in the magma \ 

According to my way of thinking, the method hitherto pur- ^ 

sued for prepanng the essential salt of bark is the reverse of process 
what It ought to be When an igfusion of cinchona is made, 

* Mr Vauquelin has forgotten hi9 if, in the hrstsenCence of this pa- 
r^raph It haii not yet been pro\e(l, that this febrifuge principle 
aiM indeed he himself had before ranked the soluble in water 

111 tins reyicct Tr 
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jt is t vapor ittd to i ctrtiin point, left to jrrow cool that it 
nnv <lt po^it I scdimtnt, this nsiniform sediment is sep'iratcd 
from iIr liquor, 'ind the evaporation and refn^ciation aie le- 
peittd, till the liquor no lon^el becomes tin bid, and has ofjl) 
a pale yellow coloui Jt is thin diicd on pi itcs by the lieat 
ot a stove By operdtin" thus a \( ly sni ill qu intity of rc- 
sinifoirn rn itler only rein tins in the water, with a gum, and i 
silt with a ealcareous basis, tin elheac} ot which lutliccuie 
ot tever is very questionable 

Cowpai at lie examination of the resin tvf these cinchonas •uilL 
of hi I hnoiin tigdabli substances 

Is ilu niiitir J'' iheie in ihi vegetable kingdom an^ immediate principle, 

soluble in ^Ico- which this can be classed ? Is it to be placed ainQn<» 
hoi *1 n in ^ , 111 1 , . , , . 

Ilu lesiiis, IS has hithcito been done ? It is tiuc that chemists 

lud ipollut Hies formcily an inged together so many sub- 
stinccs under this genus, tint, it we looked to some ot its 
pi ope 1 tics Old), we might also i ink tins imoiig them but if 
wc apply tliv. iiime ol icsin only to those substances, winch 
lie ibsolutely entitled to it, tliose of cinchoni ind many 
other veget ibles ii Ust besipii itcd iiom the ics ns propel ly so 
called 

It the icsuiifonn matte i of these tnichon is lesemblc lesins 
bv its siilubility 111 ilcohol, jt dilkrs liom them by its solubi- 
lity in w itii, icids, and alk ilis, and pnticiil uly by it', pio- 
peity ot pucipiuiting nutillic silts, and fiNing in elolh I 
but a pi Lull ir bclievi then it in ly be con^idtud as i pc cull ir veget ible 
iirmnple principle, the piopcities of which h ive not hitherto been well 
iiiidci^^tood i)> chemists J his |)nncipk is not the same m 
evi »y spiciis of cinehoiu it difle rs in those that piccipitate 
infusion ot t in iiui t iil iiised antimony, iiid in those th it pic- 
tij)it ite isinglass onlv 

Pcrhipssimi Itispiobibiy i piineiple cNtieimly analogus to it, that 

lar to wlut eominonly imiidits a bittci taste to vcoetabh s 

givtsbitUr ^ ® 

RLh:. 

Recapitulation oj the pi opt i tics of cinchonas 

1 Ihe dilleicnt species of baik may be divided into thjee 
clas'^es with ic'-pcct to then chemical piopertics * 

’ * Iil 


General ]>ro 
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luik> 
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In the* hr^t may be compii‘'t I those, th it piccipititc tan- 
mil, ind ilo not piecjpititc anim il glue 

fn ilu second, those lint precipitate animal glue, and do 
ifot piLeipitdte tannin 

111 tliL tliiid, those that precipititc both tinniii and animal 
jlne, and also taitarised intimnny 

2 may con|CCtuie with sulTicicnt piob ibility , that Indiranon of 

evi r\ vtoLiibh subsi uu« , which does not possess at leist oih S po 

’ * pc tILs 

ot till piopeitics ibove mentioned, will not be i Itbriliigo, 
ind It is piobebli loo, tint lli nioie tlust propel ties unite in 
acinchoMi oi in iny other s ibstinec, the moii stiikin^ will 
be Its tc bniiif;e effeets 

o 1 he propel t\ of pi ceipititing tannin not bung com 
mon to ill the enieh in is, it is not liom this i \clii ivcK , lli it 
tlit\ derive then ltbiitug< vntiu , lor time iic si \er il th it 
do not piecipitite it, and yet edit inteiniitUnt kvcis 

4 It ippeais howevi 1, th it tlu piiiieiple which piotipi- 
t itcs infusion of oak haik iiul nutgills is ft hi diige, toi thespe- 
CKs ih it p oduct this etleet iie gtncially allowed to be the 
best lor medicinil use 

5 On tlu otlui hind, smet einchoius winch piecipitate /h sp not coiir 

I / II r I ‘ 

neither intusiun OI tin iioi niitgUls ne itbnlugt,\\e must pj-mciplc 
coneludc, that the piineipU , by whieb these piecipitatiuns 
aie pioduccd, is not the only one ni cinehona, tint tines 


6 I he piinciple tliat preeipitites infusion of tin 'ind Trinciph tint 

II I 1 1 II 1 pucipitates 

luitgills h IS a brow II coioui, and i bitter ti^tc, it is less so- 
luble in w itei thin in ilcohol, it pit cipit ites likewise tai- 
idii'.ed intiinony, Inn not I'.iuglass It has soini analogy 
with lesinous siibstaiiees, though it uToids ammonia by dis- 
till ilion 

7 It IS app iieiiily with the tannni of pik baikaiid nut- 
gills, th Lt this piineiple eombines to form llie pieeipitates it 
oce isions in the infusions ol these suhstancis yet, as tins 
piinciple exists in some species uf cinchona, tiiat precipitate 
isinglass it the same time, it rem iins rjm stion ible, whcthei il 
actually combine with the tani^u^l tin intusion ol oak bark, 

Vn w bethel tlu pnncjpk, that in other species of ciachona 
l|)ficipital» *• isingl isv, be real tinnin 
}’ 2 


i But 
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8 But one or the other of these suppositions must nect^- 
sanl) be trvi , since the infusions of these two sorts of cin- 
chona mutually precipitate tacb other 
Pnnciple that 9 Ihe principle, which in some species of cinchona pret 
cipit itcs isinglass, has a I itter and astringc lit taste it is more 
soluble in w Iter than tint, which in othei species precipitatis 
infusion of tan it is likewise soluble 111 alcohol and it does 
not preripitnte taitaiised antimony 

10 It appears, that the subsUnce which precipitates infu- 
sion of tan IS the same, as that which decomposes antimoniatcd 
tartiite of potash 

Know lege of \V( s(i froiii all these doubts, that much remains yet to be 
pnnciple^a^X- before we shall attain an accui ate knowledge ot the 
sideratiim piinciplc or principles in cinchona, from which it deiives its 
oflficacy in the cure of fevers It is to be hoped, that time 
and assiduity will accomplish the solution of thia impoitant 
question 


Anahjsu vf the salt of cinchona 

Siltofcmcho- Mr Dcschamps, jun , a druggist at lyons, is the fiist to 
iny knowledge, who announetd the piesencc of a peculiar salt 
111 cinchoni, which must not be confounded with the essential 
salt of 1 1 Garayc , foi this contains at the same time both lesin 
nid riiudluge but as Mr Desehamps his described only 
some of the physical proptrlies of this salt, I thought it neces- 
siry to uialysc it, in order to discovei the naturt and pro- 
portions of Its prjnciplcs 1 have aheady said how this salt 
may be obtained and puiihed here theictore 1 shall confinq 
myself to an account ot its properties 

Its chaiaetcrs 1 This salt IS white, crystallizes m square laminae, which 
are aoini times rhomboidal, or tiuncated at their solid angles, 
and these I imin‘« frequeiitl\ unite in clusters 

Q It has seaicely my taste, and is flexible between the 
teeth 

3 It requires about five parts of water at 10® [50® F ] for 
its solution 

4 On burning coals it iwadls up like tartar, and emits a 
<^nnilai smell , and leaves i grayish substance, which dissolves/ 
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in acids with effervescence, and is nothin}^ but a mixture r 
carbonate ot lime and charcoal ^ 

5 Its solution does not alter the colour of litmus In al- 
cohol it IS completely insoluble 

6 The fixed alkalis, whether caustic or carbonated, de- 
compose it, and precipitate liijie from it, either pure or in 
the state of caibonate 

7 It IS not decomposed by ammonia, which pro\es, tbit 
Us acid has a stronger affinity for lime 

8 Both sulphuric and oxalic acids iorm a precipitate in its 
solution, d it be iii a tolerably concentrated state , the result 
being sulphate oi oxalate of lime 

9 It products no ap{mrent altciation in solution of ace- 
tate ot lead, or ot nitrate of silver 

10 Concentrated sulphuric acid, poured on this salt re- 
duced to powder, blackens it s ightly, but it does not emit 
any ol the pungent vapour evolved trom acttalis 

11 A remarkable cii cum stance is, that the infusion of 
tan, and ot some •species ot ciiichou i, tliut ot Santa f e for 
instance, occasion^ a \ellovv fiocculeiit piecipitate in the so- 
lution ot this salt 

The vinous phenomena produced bj these expcriiiitnts \ compountl 
indicatiiig, that this salt consisted of a vegetable acid und 
lime, in order to decompose it, and obtain the atid sep iritc, 

I emplojed oxalic acid, which is well known to ti de lime 
most insoluble by combining witli it \\ ith this vuw L pio- 
cetded in the following mannei 

I dissolved 100 parts ot this salt in as much water as was Analv is of it 
requisite Into this solution 1 pouicd a solution of ox ic 
acid, from a quantity ot i known w€igl» it different linn-', 
till no precipitate was formed About we it\-tvvo paits weu 
necessary, to prei ipitate he whole ot the lime,} 1 1 obtained 
but twenty-seven parts ot dr} precipitate 

This proves, that the oxalic acid eniplo}ed ret lined ibout 
half its vveiglit ot water of erv stall izatio n , and tint the salt 
of cinciiona eontuined but a small C[uantit} ot lime, lor in 
twebty-sc /en pai ts of oxalate ot lime time an but iilteen of 
^his earth at most 

1 After having thus separated the lirao fiom tins silt b^ 
pians of oxalic acid, I allowed the supcrintint I t noi to 

cv ipoiate 



214 


ON VARIOUS SPrCIRS OF CINCHONA 

o\aporat( sponiJiiit » , lud it was thus reduced to the 

J he acid crys of ivtiV tln< k sirup, without aftordiUiif any sic^ii of 

tilhmi Slid , * , - , I w 

dtnlyoiiagi Cl} st iUi7 itioii, liter it nau stood above a week Having 
tation stiried it however with a piece ot gl iss, in ordei to take out<i 

portion whic]i 1 intended ioi another txperinienl, 1 was sui- 
prist d to find the fluid crystillized a few instaiit«! ifttr into 
a herd miss, formed of a gieit quantity of lainince, di\eig- 
ing from st vi lal very distinct tentrt s of crystalliz ition 

It w IS slightly tinged of i brown toloui its taste was ex- 
tremely acid uid I little bitttr, because the salt of einehon i 
I had employed h id not been perfertl} piiiifitd 

I shall now proceed to the properties 1 observed ui this 
acid, on whuh however I cinnot enlarge ver) ininiitely, as 
1 h id but a model ate qiianlit} of the s ilt at my disposal T 
believt however, that 1 have examined it sufheientl}, tabc 
coininced of its being a pceuli a acid hithei to unknown 
Ith propcrti In Its st lie of ri} st illization it h is a vei} aeid t iste, and is 
a little bitter*, is I hav< said abovt 

It kf i ps p( ifeetly wdl in the open an, being utitln i deli- 
quesce iit nor offloiescent 

On bill lun^j co ils it melts veiy quickly, boils, grow** bl ick, 
omits pungent white \ ipouis, and leaves but a vei} light 
coally lesiduum 

With the earths and alk dis it foims soluble and crjstal- 
li/able salts 

it dots not precipitate niti ite of silvti, niereur}, oi lead, 
as most othc i vtge t ible ic ids efo 

Jt IS 1 rirw VC Pht it ippe irs no eloubt, th it this at id is new to us foi, 
review in llu eh iriett is ot all the othei vt ^et ihle atjds 
known, neithei of iluiu unites in it all the piojiti tie's of this 
the oxalic, Iri 1 let o\ die acid toi ins in insoluble sdt with linic, and 

besides decomposes the ton pound formed of this euth and 
ae id of tiiu non i 

fifric anl tar The eitiie andtiitaious acids foiin likewise insoluble salts 
with lime, anel e!econipo''e icctite ot k id 

ihe m die aeid does not cijstalli/e, inel pieeipitatcs acc- 
tatt of lead 

* Mr A juquihn his ]ii t been a^-'iibiug this b tti riiL s to tlie in - 
punt} of the alt he eno/wLil, con quciith ill not i c i inc r of^l 
aiiJ I ^ 



ON V4RIOU.S SPFCirS OF CINCHONA 


215 * 


The benzoic acid is but little soluble in cold water, *\nd is bcn/oic, 
volatilized without bung decomposed 

The gallic icid too is but little soUible in coldVatcr, md gallic, 
hjackeiis solution of non 

It IS analogous to the irctous ncid in tiu ohihihtv oi its accunis, 
eombmations , but the lettons acid does not crjst imzt and 
IS volatili/td without altei ition 

J sav nothing of the camptioiic, subeiic, or snccinK uida, oul oih^rs 
for they bc'ir no an ilog} to it 

Lot us then com lude, th it this acid is ro\lh ili^h out fiom i lu kimt aud 
all tlio e hitluito known, and gi\e it tin n mu of hiu*L icid, 
from the woid quinquina^ till, becoming inou ullnnitily 
icqu untod with it^ nature aud eombmation, we cun li uiic a 
better 

It is to this ac id united with lim< , accoiding to tlie report nimb n(fl w th 
of IVIr Dese liamps, that the plnsicians of 1 eonsasciibc the 
febrifuge vutiie of cmuiona Jlu v ass< it, iliit no inlc imit- subbiaiic* 
tent fe-\Li can itsist two doses of this s ilt of thiit}-si\ gi uns, 
tacli 

If this asscrtioii^wcie piovcd, wt might puttj < isil) eou- 
conc how a diachiu of this silt ciucs in intcunitti nt lever, 
lor this quant it} is is much is c in be obtained iiom it Ic ist 
hve oi SIX ounces of eominon gra} baik 

I cannot diicctly contradict tins result, announeid b\ pci- Tins que tioii- 
sons of crcdibilit} and well infouned \tt J tl ink I ln\c sul- 
ficieut uason, to entertain some doubts of its accui ics In for difttmu 
the hist place, before it C’lw deseive complete e onlielence, itri-i^on 
must hive been tned a great nuinbei of turns, aid with uni- 
foi m success (oi it too ol^^en h ip)>eiis, that e ffects ire as( i ibed 
to med ciiies, whie h in i let ire owing t ntiielv to n itiiie In 
the art of ph\sic, inoie tli ai in ai^ ether brain li ot nituial 
pfalosopli} , ciuses ae so compile ilceL that it is difficult to 
tnce with certiiiil\ wh it belongs pioperly to t leli 

On the other liaiid ])h}sieiins h ive It mud b\ lung t xjie- 
nence, thit the infusion-* ind txtnctof buk ])iepa(el altei 
the mannei of laCiiravo iic fa 1 oin piodueing equilef- 
ieet^jif fi ver with the tju lntlt^ of bi k from which thf\ are 
^parcel, if this were idministi it d in its n itural stale }ct 
|iese pie piratioiis cont iin tin silt lu Cjue‘«tion 

IS known too, that spirituo is Inn tines of biik, in 

w llK h 
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in 'which the salt of Mr Debchamps doetf not exist, since 
it 18 insoluble in such menstruums, cure intermittent fe- 
vers 

Besides, there are cinchonas, which contain but extreme|)f 
small qucintities of this salt, and vegetables in which none 
of It lb lound, that likewise cure fevers. It is not then 
without reason, as is obvious, that 1 express niy doubts on 
this head and if it have sometimes happened, th^t this s^ilt 
has t ured fever, we may suspect,^tbat it had not been perfectly 
freed from the bitter principle, which it strongly retains 
Desirable that It i 8 desirable however, that this question should be re- 
bc^iricd*^ solved by experiment as soon as possible for, if the results 
ot experience be conformable to those of the physicians of 
L^ons, it would certainly be a very useful discotery for man<p 
kind 


VIII 

Oit the Quantity of Carbon m Carbonic Andy and ow tiu 
Nature of the Diamond By AVilliam Ai len, I sy 
r L S and Wiliiam Hasiedine Pepys, Esq Cowi- 
municated by Humphry Davy, Esq , Secretary R S 
MR LA* 

Quantity of The estimates of the quantity of real carbon in carbo- 
bomraad^not differing very widely, and the experiments of 

asccrtiinid, Guytoti de Morveau upon the combustion of the diamond, 

andex|>cri detailed in the volume of the Anhales de Chmi€% being 

diamond ob- Iwble lo some objections, from the manner in which the 

jtcuonablL operations weie conducted , wc determined to institute a 

sit of experiments, iii oidcr, if possible, to settle the ques- 
tion 

Laioisiei, flora tbi result of expeiiments apparently con- 
ductid with much accuiacj, concluded, that ever) hundred 
p irts by weight of carbonic acid consiatcd of 28 carb;cm and 
7 -oxigen This was in a gieat degree confirmed by 
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very valuable researches of Smithson Tennant^ Esq , oq the 
natuie of the diamond, an account of which is printed in 
the Transactions of this Societ;y for the year 1797* which 
wf re made previously to the experiments ot Guyton , but 
notwithstanding this, the result of Guy ton's expenment, 
which only allowed 1 7 88 per cent of carbon to carbonic 
acid, has been adopted in all the systems of chemistry to 
the present time 

In researches of this nature, the results are much lu- 
fluenced b\ slight variations m the quality of the gas, but 
having had repeati^d experience of the accurac} of the eudi- 
ometei described in No XII, of this volume*, we were en- 
abled to proceed in this respect with great confidence 

Our object was, to Consume ceitain known quantities of Attempt to ar* 
diamond and otlier carbonaceous substances in oxigen gas, the 

and we at first determined to employ the sun's rays, by means 
of a powerful lens, but considering the uncertainty of a 
favourable oppoituiiity in this country, and at the season in 
which our experiments were made, we resolved to employ 
the apparatus respr^sented by the drawing 

Description of the apparatus 

This consisted of two mercurial gasometers, PI VI, fig Apparatus 4e* 
1 and 2, each capable of containing from 70 to 80 cubic 
inches of gas The internal cylinder C C is of c ist iron, 
and solid, except the peiioration through its middle, the ex- 
ternal cylinder is also of cast iron, and the glass receiver 
slides up and down in the space between them, which is 
filled with mercury not more than lb pounds are required 
for each, and the small bath 13, tig 1 

To the top of each receiver a giaduated scale or register, 

H, is screwed, showing the number of cubic inches of gas, 
measuring from the upper edge ot the external iron c} hnder 
The level of the mercury is ascertained by a small glass 
gauge The registers were graduated by throwing up one 
cubic inch of gas at a time 

Tli^l^somcteis stand upon mahogany stools, paitoiated 
^socket, to which, according to the nature of the expe* 

* See our last Numbt r, j 86 

riment 
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nment, a small receiver H, or the tuple socket T S, or any 
othei conibin ition, may be united 

P represents the platina tube with its furnace ^ the tnd'j 
of the tube arc mounted with if rii ilf scr< ws of brass, to o^e 
of which the accommodating^ screw socket AS was ]oined 
T IS a double ‘section of thr platnm tray, which contained 
the BubstarK < s to bt heatc d Dm ini; their combustion, it w is 
made to shd< c isily witSin the platina tube P 1 hr accom- 
modating socket and pi it in i tray ire drawn considerably 
larger in proportion than tlu instrument 

By means of the tuple so^ kt *- 'ind the cocks, the «;ns 
made to pnss fre( l\ oi 1 1 tin nl nnees ri eon biishoi Iron 
one gasometfr to the otln i in I h^ hii oP t*n t ommu- 
TiKdtion with the pHtin i t» ' « , whib that ui h il sm ill re- 
ceiver was open, my poitn no c is m tin icr, fig I 

might be transferred into < noion rs oi nifasiius *stdTuhn 
in the mereuiy bath 1ST, fo'* i\n\ iliori 

In ordei to djs,cover whelm i tie sf\n d s)rk(is nne aii- 
tight, after the apparatus was put together, the eommunica- 
tion with the gisomfUr, fig 1 w is elided, and the other 
eommumeations opened the itcf ner of the gasometci, fig 
% bein^ raised, duw up a foliimn of ncrcury in tlu small 
recener R, equal to 2 inehes the commiinieation with thr 
gasometer was then closed, ind tne column w is supported 
without alter ition Th wasalwijs tried nreu )iis to, and 
aftei e\eiy experiment As thr units would bt ir this degice 
of exhaustion, wt ^ eie confident tlu > w( ild resist a much 
greater pressure than we had an} orcasiDii to cmplo} The 
glass tubes G G, which connevted ^ platina tube with the 
gasometers, enabled us to o’ st r/e any flash aiising fiom the 
combustion of Indiogi n winch might bt contained in the 
substances *?ubjected to expc rim it In order to avoid prolix- 
ity, we shall geneially state the mttliod which was invariably 
followed 

W e soon found that oxigtn gas, e\en when secured in 
bottles with giound glass stofipeis, w is- not ilways to be de- 
pended upon, but w IS sensibU deteriorated b} keepthc; and 
therefore in all our exptriments we made the gas within SfjT* 
hour or two of the time of using it, uid alv\a}s from the 1 }- 
peroxigenised muiiate of potish Its degree of puiit}’'^is 
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•ronstantlv ascertained bv the oudioineter'before ever\ expe- which 4ts piirl« 

^ ty \\ IS \ 6 cer- 

riraent, and was j^encrallv dtt^i mined in iiiout lO^minnte'^ tamed 

The solution employed was tuat itcomincndul b} Piofissor 
Dftvy, nainch, the bolution of gieen sulphite of non satu- 
lated with nitrous and whene\er the diminution had 

arn\ed at its maximum, and the gas began to inciease in 
loluuie, we substituted a simple solution of thegrten sul- 
phate of non fo- th it satuuitcd with nitrous gas, ind always 
had the most sitisf ictorv lesults for the simple suljih ite 
•\hsorbs am nitrous gas which may have escaped from the 
s ituratt<l ‘^olntFon, and the residuum in this ( ise enables us 
to asccu nil t\a^tl\ tlic quantitv of oxigen contaiiud in the 


jr'lS 

Wedcteinin d i ike m expeiiment with ch ir- 

od, md is \1 K had ascertained the ab- 

soibing piopcrlits of tvi sid * incc, and as our result*' must 
obviously lieudlunn^d n, u attention wasdirifttd to 
tin-, point llic tll)u njf piai ints of different kinds of 
wood, sawed into slius of an inch \\f rc weighed 


hit# fir 

300 grams 

Lignum Vitos 

HOO 

Box 

400 

Betch 

500 

Lnghsh Oak 

250 

hoginy 

^IIO 


Woods chu 
red 


Their \/eig]it< 


These Sl'ps \M jf )ut ji o :.ii lb iiu ' 

• hire md completely in small crucir 

cove led with dr> 

\ f t n IS lei 

uiu ill> applied it kk under dry 
attd , they were then 

first, until the lol d 

nt** v(ic 1 

kept about 4ii run 

t s i » a w hi at 

On bi Nig < ollei Ud 

and weighed, whiU 
follows 

jlill warm, d ch 

v,i il fiom each was as 

Fir 

5f 5 grs ffjual to 18 17 per cent Weight of 

Lignum \»ita 

138 

charcoal pro* 
duced 

Box 

81 

20 25 

Beech 

75 

15 


43 5 

17 40 

ihogany 

31 5 

15 75 


I Thi-^ solution ibsorbs oxigen much more rapidl) in warm weather 
th-fi IV cold , 



Gam by a 
week'b expo* 
rare to air 


This probably 
by absorption 
of water 


Fxpenmcnt 
with \m11ow 
charcoal 
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t 

Theae being exposed to the air duiing one week^ increased 
in weight thus 

t 


Fir 

Lignum Vitae 
Box 
Beech 
Oak 

Mahogany 


13 per cent 
96 
J4 
163 
165 
18 


Certain quantities being confined in common nir increased 
very little in weight, and all in the same proportion , we are 
therefore mucli inclined to think, that this inciease is owing 
to an absorption of water fiom the air, and we repeatedly 
found, that the gi cutest increase of weight took place in the 
first hour or two after exposure, and armed at its maximum 
in le^s than 24 houis the id low mg experiment, selected 
from several others, will prove 

Forty grains of charcoal from willow wood, which had 
been put into a bottle with a ground glass stopper immedi- 
atehj after they were removed fioin the ^re, were exposed m 
the scale of a delicate balance, in a room where the thermo^ 
meter was 62"" Fahrenheit, barometer 30 26 


6 o’clock? M 

£ 

Grains Total Inciease 

40 

407+7 

Time * 

7 

41 3 + 6 = 13 

1 hour 

i past 

41 6 + 3 = 16 

Ij hour 

8 

41 8 + 2 = 18 

2 hours 

The pieces were now spread out on paper after every weigli< 
mg, to expose them more qompletcl} 

f past 8 

42 5 + 7 = 2 5 

2 f hours 

9 

428 + 3 = 2 8 

3 hours. 

f past 

43 1 + 3 = 3 1 

hours 

10 

43 3 + 2 = J3 

4 hours 

i past 

43 4 + 1 = 3 4 

4i hours 


Here it was left all night 

10 A M 45 4-1 6 

4 PM 45 


16 
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Grams 

Total increase. 

Time 

6PM 

445 —5 

— 

45 

24 •hours 


444 —1 


44 

27 hours. 

Next day 



f past 8AM 

449+5 

1^2 

49 

38f hours 

f past 1 P M 

447—2 

zz 

47 

43| hours. 

10 

445 —2 

zz 

45 

52 hours. 


Hence charcoal seems to act as an hygrometer its greatest Seems toactas 
increase was 5 grams on 40, or 12| per cent And in order «*abyjronieier* 
to ascertain to what the increase of weight was owing, we 
put 27 25 grains of charcoal, which had been thus exposed, 
into a small bottle and tube connected with a receiver stand- 
ing in the mercury bath, the whole of the vessels being also Water expel* 
filled with mercury, in order to exclude common air Heat *** 

applied by an Argan^ lamp produced gas equal to about 
half the bulk of the charcoal but as soon as the temperature 
of the mercury rose to ^2 14" Fahrenheit, elastic fluid stream* 
ed from every piece of charcoal, which qmckly condensed^ 
and inch of the /ube was occupied with water This 
proved that our su^icion of the increase of weight being 
principal!} attributable to water, was well founded 

The result of th^e, and other experiments, plainly point- Hence rcrtain 
ed out the precautions which were necessary, in order to ob- 
tain an accurate result with charcoal , for if we had weighed 
4 grains of the cl arcoal a few hours after it was made, we 
should only in fact have had 3 5 grains of real charcoal, and 
our calculations would have been erroneous To avoid this 
source of errour, we subjected our charcoal to a red heat tnv^ 
mediately hetove using it, and also weighed it as speedily as 
possible, in fact, while it was ««till waim It may be proper 
to state^ that our weights were such as we could thoroughly 
depend upon / 

1 he volume otfgas being so much influenced by tempera- The volumeof 
ture and pressure, these were noted during every expenment , 

Rud thermoineter 60 " Fahrenheit, barometer 30", were as- temperature 
s uing^> flf^e standard Ga) Lussac remarks, that from 
212® Fahrenheit, dr} air expands 0 00208, or 
part pf Its bulk for every degree of the thermometer Dal- 
ton ft&kes it 0 p0207, or part, we therefore divided 

the 
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the whole quantity of gas by 480, and multiplied the quotient^ 
by the d*.grees of difference under OO® 

It being of great consequence iu these expeiinii nts to 
Sp grav of ox know the exact weight of a given quantit\ of oxigen and <la\- 
iHc"arid gdsbM gasses, we icsolved to exaniine ior ourselves, 

dcterminul whether the statements alicadv gn en were quite correct, and 
accorduigl;y made carbonic acid ovei meicury Irum Carrara 
marble and diluted sulphuric acid, which, being tried with 
linte water in Pepys*s eudiometer, was all absoibed in ) mi- 
nutes, except 1 part in 100 We u<«ed two charges of lime 
waters though one would hive been sufficient 
Carbonic acid A glass globe, being exhaustt d by an excellent airpump, 
was ex ictly balanced on a beam sensible to a minute portion 
of ^rain tin n being scieacd upon one of the glass receivcis 
of the meicurial gasometer previously filled with carbonic 
ac'id gas, ^21 cubic inches entered K^he globe was now ui- 
cica«<cd in weu^lit bv 10 2 grains, In order to be ceitaiii, 
we repeated the experiment, with ex^ctl) the same results 
The 21 cubic inches weic to be brought to the mean tem- 
peiature and piessure, as the tin irnon} ter stood at 44*^ Fah* 
Tenheit, the bnometei 2y 80 < 

21 480)21 00(0 040 GO*' 

68 add for temp 10 41 

21 Gh 0 08S add for temp 16 diff 


C^orrcction foi pressure 
80 20 80 21 08 21 5b 

Ihe lolunie theicforc at mean temperature and pressure 
would hi\e been 21 5b cubic inelies 

215b 10 2 100 47 2G 


100 cub inches 
weigh 47 

Oxigi n gas 


( onsujiu ntU 100 cubic inclu s of carboiii acid gas at mean 
tempeiatnie and pic'^siirc weigh 47 26 grai is 

We next tried oxigen gas from the hipcroxigenised mu- 
riate of potash mult o\ei inercur}, and which by the eudi- 


mneter left onl} a residuum of 2 parts in 100 


Ibe glass 


globe, exhausted as before, and weighed, was screwed /a to 


the glass leceiver of the ihercurial gasometer coutMnmg 
oMgen, and 21 cubic inches entered, by which it lu^ieased 


in 
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n weight 7 3 grains Tins experiment was repeated ^ith 
xactlv the sam< result The thermometer and barometer 
i^mal^iing the same, wc take the volume as before cor« 
r^ted 


21 58 cubic inches 


21 58 7 1 100 33 S2 


S23 


Then 100 cubic inches of oxigen gas at mean temperature 100 cub Inches 
and pressure weigh 33 b2 grains Aftei these experiments, ^cigh 33 82 
we examined Davy’s lesearches on iiitious oxide, and had 
the satistaetiou to hud, th it liis estimate, both of eaibonic 
aeid and oxigen gasses, agreed almost exactly with ours 

The next point was to useeitain whether hinewatei would Whole of car* 
lake the whole ol the e u borne aeid gas from a mixture with 
oxigen, or common air, we tlierefore mixed a known quan- common air by 
tity of eaibonie aeid g Is with a certain quantity of eommon bmewator 
ill, and on tiying it i 4th our eudiometer and hmewater, the 
whole of the carboiycjbtid gas wa in x short time absorbed 
We also found, that- though the solution of gieen sulphate 
saturated with intio /s gas would not take uj) the whole of 
the earbonie acid gjyS, } et tlie simple green sulphate, merely or green «ul. 
b} its water of soliAion, absoibed it very leadil} pluteof iron. 

It may be prop( 7 to notice here, that th mgh we repeatedly from hvp 
tiled the oxigen |iiot ured fiom hj peioxigciiised muiiate J^niamed^no^ 
polish by the eiidiometei and hmewater, it nr ver ga\e the trace of carbo* 
least traee of carbon n leid me acid t 


Lxperimcnt 7Vith i haicoal Jtom Lox-uood 

The theimoraetti; being at 42® 1 ihnnheit, baioroeter at rxpenmpnt 
30 2, we kept some box-wood eh neoil led liot foi a eonsi- 

111 till 1 charcoal 

deiable tune iindtr sxnd, and weighed 4 griius as expedi- 
tiously as possible, this, being put into tlie platiiia tray, was 
pushed to the n^dle of the platina tube, the oxigen (madi^ 
trom hyperoxigj^nised muriate of potash o\er mercury) was 
contained in 'jfasonieter No 1 , No 2 was empty Jivery 
thing beinir adjusted lud fouml perfectH an -tight, the com- 
niuuy^-rft^ with the small reteixer R was olesed, and the 
3 mon an contained in the tube» and sockets, amounting 
OD% to 2 84 cubic inches, x\as driven out by a pressure ot 
ox/^en from gasoraf ter No 1 NA hen bcieial cubie inches 

had 



m 


Burned ii the 
platina tube 
with oxigen 


No flaah of 
light or a|>pear. 
enceof mois- 
ture. 
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* 

Iiad passed into gasometer No 2, the gas was let out by^ 
opening tlie cock at the top of its glass receiver, and pres* 
sing it down, the cock being then closed, the gasopiet^ 
No 2 was coinplctclv empty, and the whole of the gas from 
No 1 was driven througli the tubes into No 2, and back 
again The common an having been previously withdravin 
from the small receiver R, we tried the purity oi our oxi^en 
by the eudiometer in the manner before described, and 
fbund a residuum of 3 parts in 100 we then disengaged as 
much gas as reduced the quantity to 47 cubic inches by the 
Register or scale, to this must be added the contents of the 
tubes and sockets 2*84 cubic inches, making the total quan- 
tity of oxigen employed 49 84 cubic inches 

Correction for tempeiature 
49 84 480)49 84(0 103 , 

185 for temp IB ' 


60* 

42 


51 6g I 854 addTdrtemp 18 diff 

Correction for pressui* 

JO 30 2 51 69 52 o' 

The volume, therefore, at mean pressure and temperature, 
would have been 52 03 cubic inches 

We now lighted a fire in the small l^fack lead furnace 
under the platina tube, and, as soon as it became red hot, 
opened the cocks, and passed the gas from No 1 to No 2, 
when the ch \rcoal entered into vi\ id combustion, and heated 
the platina tube \*hite hot 1 he operation was repeated 
many times duiing 0 or 7 minutes, by pressing alj^ernately 
upon the glasses of the gasometi rs Not the least flash of 
light uvas ob:itrvable m the glass connecting tubes G G, nor 
the smallest appearance of moisture Tl^ furnace being 
removed, the tube was now cooled by the application of wet 
cloths , and when all was reduced to the temj^erature of the 
room, we pressed upon the gK of gasometer^*^lo2, so at 
to force all the gas into No 1 1 he cock below bemg^ 

we tiled the tubes, &c and found them perfectly air-ti^t 
We-next unscrewed the tube and took out the platina wblj , 
but It only contained a light white; ash, some;what retemBhng 

he 
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shape of the pieces of charcoal, and weighing only OS 
a grain On observing the register'of No 1, it indicated 
evactW the quantity of gas that we l^egan with, so that aU 
ti\u^ 3 pS grains of chaicoal had been dissolved, the vo- 
luiac of gas was unaltered by it, a circumstance which had 
bem remarked before by Lavoisier ' The small receiver R 
w^nowncail} full of mercury, the communication with 
gasometer being opened, the large glass receiver was gen- 
tly pressed upon, until several cubic inches were forced 
through the leceivcr R, and tube K, in order to clear the 
latter of common air This being done, on trying our gas 
with the eudiometer and Iimewater, 56 parts were absorbed 
out of 100 These of course were cai borne acid gas, the test 
for oxigen absorbed il, and a residuum of 3 was left, which 
wad exactly what we began with This is a striking pioof, that 
nothing but cat borne amd was produced in the expciiini nt 
lOOi 56 52 03 29 13 

1 hen 29 13 cubic incles of carbonic acid gas weie produced 
100 jV 26 29 13 13 76 

IhCde 29 13 cubic ilches of carbonic acid gas would thoic- 
fbre weigh 13 76 grains 

The chf rcoal weighed grains 

The rcidual white ash Q 02 


Left 02 gr of 
while ashes 

The volume of 
ga^ unaltered* 


Noth 111 p pro 
duced but car 
bonic acid gus 


29 13 cub 
iicbc , 

weighing 
1 J 7b grs 


consumed 


3 93 grains 


if ldi*76graffni^the weight Uf the carbonic acid produced, 
contain 3 98 c^iglioal^ liOO gnaint must contain 28 92 

15 76 3 93 ^ 10b 28 92 

Iheq, accocdmgyto tins expenmciit, 100 grams of carbonic 
acid gas contaii^S 92 charcoal. 

The gas before I)ie experiment consisted of 

I Oxigen 50 47 cubic Jiicbes ' 

Azote l*o6 ^ 

52 03 


30X^1 \RCii, 180S 


After 
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After the cxpciimenti 
^ Carbonic acid 29 13 cubic inches^ 

Oxigen f 21 34 
Aaote ••••• 156 

52 03 


100 parts of 
carbonic acid 
gas by weight 
contain 71 23 
oxigen gas, 

28 77 charcoal 


Now the volume of gis was unaltered, it will be fair^ n 
consider the quantity of oxigen gas consumed as eqUal to the 
carbonic acid produced, or 29 13 cubic inches 
Then, if 100 cubic inches of oxigen weigh 33 82 grains^ 29 13 
cubic inches will weigh 9 85 giains 

100 33 82 29*13 9 85 

The weight of oxigen consujncd was therefore 9 grams 
Chai coal cunsuuied • • • • * 3 98 


Carbonic acid from this state nent 13 83 grams 
Ditto by calculations on cafbj acid gas 13 76 

' ^ 07 

( 

1J 83 3 98 100 28 V? 

Thus, calculating by the oxigen consumed , 100 grams of car- 
bonic acid gas contain 28 77 charcoal 


First Experiment on Diamq^^dm 


fi 


Fxp 1 On 
diamond 


3 95 gn, Brazil 
diamond burn 
ed aa the char- 
coal 


Thermometer Tahrenheit, baT^meter 30 20 
Our oxigen was made as in the former Experiment, it con- 
tained no carbonic acid, and, hh. ben ngli^ed tilt hu impteg- 
iiatcd green sulphate, lel8<a resldiUim otf^ |iartb iQ 200 
Having selected nine of the clearest aBA| most transparent 
Brazil diamonds, we fqimd tho;^ wcigbe^j 3^05 gi iins Thq«e 
were r ingtd in the platiin trajy, which w is ^ated m the tutc, 
and the whole ippaidtus, adjusteiJ as befoie, t as pcifi tlly air- 
tight The quantity of dfxigen was 49^84? Giirtc inched, as'jti 
the last experiment Ihe some piecautiuns used to se- 
cure accuracy m the results as in the former expehiQ^t, and 
it would only be an unnecessary intrusion on ^ 

Society to repeat them The pi itina tube was healtd led 1/of, 
and kept so for ten minutes duiing this time the g^is le- 

penijlly 
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227 


[)caftdly passed from one gasometer to the other , the tube The combus 

g t become white hot, as in the experiment with*charcoal, ^ * 

c in this case the combustion went on more slowly 
Lvery thing was cooled to the temperature of the room, 
was all passed into No 1 , by pressing down the recci\er 
o 2, and the volume was precisel} the simc as when wc 
[an the e\peiiraent On drawing Out the ti ly, we observed Rcsiclmim an 
TTidtsome of the diamonds were reduced to a minute speck, 
ami all of them re&embled opakc white enamel theu was no 
discoloration in the tiay, nor any residual ash wh itevcr , the 
unconsumed puts weighed 1 4() grains, the oiiginil weight 

was 3 95 2 49 grfc con 

1 46 


consequently 2 49 grains were consumed 


We could not pcrccivi^ny dullness on the surface of the mcr- No moi*.tur« 
cury 111 the gasomefefc, oi anv appearance of moisture appeared 
On iiUioducing limcwalci to lOOpaitsoi the gas in the 
eudiometer, a densft white prctipitatt was formed, ind 36 
paits absoibed , th/ test lor oxigeii absorbed 60, and a lesi Rrsidnal gas 
daum of 4 was lef£ incicd»td oi 


6o® 

56 




orrcction for tcnipcratuic 
^80)49 S4(0 103 49 

4 41 add foi t( inp 


4 diftcrence 


412 


50 25 


Drrection for pressure 
30/ 30 20 , 50 25 50 58 


llic quantity of 


100 


f ^igeii at 
#36 .50 1 


the mean was 50 58 cubic inches 
58 18 20 cubic inches 


The quantify 
inches 


carbonic acid gas produced was 18 20 cubic 18 2cvh meli 

( irbonic acid 
produced. 




'1 iien 1 

f 


i^/gi 


lO 47 26 18 20 8 60 grains 

8 60 2 49 100 28 9a 

ains of carbonic acij gis contain 28 95 of dia- containing 

280') by wt 
of diamond 


Calculation 
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100 33 92 18 20 G 15 grains of oxigen consumed 

2 49 giaius of diamond 

R G4 

Calculation by carbonic auds CO 

04 difference 


or from the 
oxi^cn con 
sumed, ^881 


4 01 grs of 
dumondfe 


entirely con* 
sumedt 


8G4 2 49 100 28 81 

Thus, if we calculate upon the OMgen consumed, 100 grams 
of carbonic acid gas contain 28 SI of diamond 

Second Experiment on Diamond 

Thermometer 48° Fahrenheit, barometer 30 OS Oxigen 
gas, made as usual, left a residuum of 3 paits in 100 

Eleven small diamonds, weighin 4 01 grains, wei e put 
into the tray We began with 49 84 i^ubic niches of oxigen , 
and every thing being properly adjured, kept the platiiia 
tube red-hot for a quartei of an hour, ind during this time 
the gas was passed from one gasometeil to the othei, as in 
the former expt riraents When the tuWes, &c were cooled 
down to the temperatuie of the room, al\ the gas was trans- 
ferred to gasometer No 1, and the t olume was exactly 
the same as before the expeiiment On e amining the tiay, 
all the diamonds weie entirely confumec^^nd not a veiitige 
left 

% 

Lime water absorbed 57^5 parts from 100 
The test for oxigen 39 5 ^ 

Residuum 3 


Correction foi temperatur^ 

O0° 0 103 I 49 84 

48 12 23 

12 diff 1 236 add for temp 


Correction for pressure 
30 30 08 51 07 51 ^0 
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PheVolume of gas at the mean was therefore 51 20 cubic 
bneh^ * 

100 57 50 51 20 29 41 

J yftn 29 44 cubic inches ot carbonic acid gas were produced 

* 29 44 cub in 

100 47 26 29 44 13 91 of carbonic acid 

13 91 4 01 100 28 82 

Then, accordinfi: to this experiment, 100 grams of carbonic containing 

1 . j 5 2882otdia 

acul contain 28 82 diamond nioml, 

Calculation bj Oxigen 

100 33 32 29 41 9 95 grams of oxigen consumed 

4 01 of diamond 


13 96 

C drulatioiibv carboiii<|acid IJ 91 

05 difl 

ISfjo 4 01 TOO 28 72 

1 lien, cdlculatiiK b} the weight of oxigen emplo}ed, 100 or,fromoxir 
gi iins of c irbonic Icid contain 28 72 diamond gjMwonsumed 

The prccipitate/ii lime water from the gas produced in the Appeared to 
rombuatioii of dnmond ippeared to us denser than thatoLcawonaden- 
fiom the coinhuJion of charcoal m'^luncwat^er,^ 

in order to sA how tar the weight of the precipitate of than ib-u from 
t iibonate of hni J would agree with the results of the fore- 
going expenmentl, we dre w off 20 5 cubic inches of the gas, 
which had been tVis altered by the combustion ot diamond 
in the last expenoYnt, by the register H, and received it in 
bottles o\er mercuil , then admitting lime water, we obtained 
a copious precip^te ot carbonate of lime, which, being 
dried at the tcimerature of 212^* Fahrenheit, weighed 12 
grains § 

But as the |U 5 cubic inelies require the same corrections 
to bring theiM to the mean temperature and piessure, we 
su\ , IS tli^Rual volume ot all the gas is to its correction, 
bO IS qu^titv drawn oil to that which it would have been 

49 84 ll 20 20 50 21 06, the volume after the correr- 

tiols wt re irndf 


ThLD 



430 ON THE QUiNT^TY OF CARBON «[N CARBONIC ACID 

Then, to find how much carbonic acid was contain^^ j 
these 21 Of) cubic inches, we state it thus As the total c i 
tit} of gas alter the experiment is to the total weight ci / 
borne ac id gas found by calculation, so is the quantit} cl / 
experimented upon to the weight of carbonic acid gas wh.^ 
it ought to have contained, 

51 iO ngi 21 06 5 72 glams 
Lver} 100 grains of precipitated carbonate of lunc con- 
tain 44 grains of carbonic acid, 12 grains wcie procuied in 
oiii experiment 100 44 12 5 28 

riiG weight of Theretoie the carbonic acid contained in our precipitate of 
apreul grains weighed 5 28, by calculation it should have 

withthefort weighed 5 72* this is as near as we bad a ngbt to expect 
going rtsultb the difficult} of collecting the precipitate 


Sione Coal * 


V ypcnincnt 
with Wtl( h 
bloiif coil 


4grs charred 
mdthcri buiu 
tfl 


]|gr rcsidLiuin 


Upon the suggestion of oui mutual Viend Professor Dav\ , 
wc next cvaniiiKd the results of tbclxnnbiistion of stone 
cod ami plumb igo, theiinomcter 57‘*\F‘^hrenluit, baromc- 
tei 29 65 


1 he stone coal from W ales, employeefr')} maltsters, is well 
known to contiin little or no maltha, onmiueral pitch, and 
to bum without flame \ 

A portion of this coal was placed under s ind in a orucibk, 
lud exposed to i strong heat loi one hour^* 4 grams of it thus 
pitpared were ])ut into the tra} 

5 puts 111 100 , and we began with 49 
usual lilt tray being placed in th 
heated to rcdncbs for about 10 minu 
was first passed we thought we saw 
lubes On suftci mg the whole to cool, Vie Cjuantity of gas 
still rein lined the same , and the tray beil\^ drawn out con- 
tained Old} 5 of a grain unconsumed F^un the gas tlius 
charged with 3 5 giaius of coal. 


our OMge^ left a lesiduum of 
cubic inches as 
platina tube was 
s hen the g is 
flash in the ^lass 


Rt 1(1 udi 
iTicr(.a->cd Ud 


Lime w Iter absorbed 5'i pajts frot^lOO 

The tests for OMjfen 39 

llesiduum 8 oranmer^eof 


100 
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• % 

CorrectioD for tempeiature 


6 o® 

0 103 

4954 

67 

3 

30 

3 diff 

0 309 Rdd for temp 

50 14 


Corrtctioii for picssar^> 

JO 29 65 50 14 49 55 

The quantity of oxigen at the mean was therefoie 4Q 55 cu- 
bic inches 

100 53 49 55 26 26 

Consequently 26 26 cubic inches of caibonic acid gas weie 26 26 cubic 
100 4726 26 26 12 41 griins 

1« 41/ 3 30 100 28 >0 

Then, according to yis expciiment, 100 gruns of caibonic 
acid gas contain 28 /o oi coal 

Calculation by oxigen 

100 33 82 ^ 2 (} 8 S8 grains ot oxigCn consumed 

3 50 coal 


12 J8 


C^dlGu|ition by carbonic acid 12 41 

b} oxigen 12 J8 

difference 03 


Here, contrary toj^hat happened in other experiments, the 


calculation by <^fbonic acid rather exceeds that by oxigen 
12 38 3 50 100 28 27 


2827 


Calculating Jerefore by oxigen, 100 grains of caibonic 
a<;id contain^ 27 of coal 


Experiment tilth Plumbago 


ifermomcter 44<> Fahrenheit, barometer 29 94 
[otj^ giains of plumbago, from a very fine speeunen be- 
y longing 


Fxp with 
plumbago 
4grs 



f32 


left 3 gr of 
l>xiclt of iron* 


Residual gas 
urreascd 01 


THR QtJAKTITY 6F CARBOK lit CARBdlTTC ACIB ^ 
longing to Dr Babingtou, were put into the tray Our jd j 

gen left a ^residuum of 2 paitsin 100, and webegan^ / 

49 84 cubic inches The tray, with its contents, j 

placed in the pHtma tube, was heated to redness for a cj ^ 
ter of an hour, and the gas made to pass o?er it 
times When all was cool, the original quantity was neitln 
increased nor diminished, and on withdrawing the tra^ \ 
iound only 2 of a grain of oxide of iron , so that this spt 
cimcn of plumbago contains onl} 5 per cent oxide of iron 
The gas being now examined. 

Lime water absorbed 55 parts fiom 100 
The tests for oxigen 42 

Residuum Joi an increase of 1 per cent 


60“ 

100 

Coirection for temper iture 

0 103 \ 

49 84 

il" 

10 1 

1 64 

16 diff 

1 648 add for temp 

51 43 


Correction for pressure^ 

30 29 94 51 43 51 37 \ 



1 he quantity of oxigcn at the mean woul^l be 51 37 cubic 
inches (‘ 

100 55 51 37 2S25 


38 35 cubic 
inches oi car 
bunic dcid goh 
produced, 
containing 
2846 of car- 
bon 


Therefore 28 25 cubic inches of carbonic ^‘Icid gas weie pro^ 
duced 

100 47 2C, 28 25 13 35 ^rains 

13 35 3 8 100 28 4 » 

rlicn, according to this experiment, 100^«^rains of carbonic 
acid contain 28 4b of the carbonaceous p^rt of the plum^ 
bago 

Calculation by oxigen 
100 33 82 28 25 9 55 grains of ^igen 

consumed 3 80 plumbago \ 


13 3j 

Calculation In caibonic acid 13 35 
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ch4 Experiment on animal Charcoal ^ 

f Thermometer CO® Fahrenheit, barometer 30 23 E\p i On 

l^lubcular fibre distilled in a coated glass retort left a coai"^* 
bek shining coal, 4 grains of which were put into the tra} 4 grams from 
lur oxigen left a lesiduum of 2 parts in 100 The tray fibres 

^nd its contents being placed in the plafin'i tube, was heated 
to redness for 8 minutes The hist time the gas was Lanibcnt 
passed, a lambent flame filled the whole length of the glass ^ 

tube, and the gas became tuibid or milky It was passed tuibid 
frequently thiuugh the heated tube, but we obser\ed no re- 
petition of the flaslies Hence we conjecture that if the 
diamond had contained hidrogcn, we should probably have 
had a similar appearance After the experiment 4 II the ap- 
paratus was, as usua^ perfectly tight, and the volume of 
gas unaltered On examining the platina tray a minute Salme main i 
portion of charcoal /einaiuecl, and a quantity of saline mat- 
ter adhered to it soiiirmly, that it became difficult to ascer- 
tain the quantity of caibou consumed, and we forebore to 
make the ealculatLon , we however examined the gas 

Lime i^ter absoibed 40 paits fioin 100 

1 he tc/ts for uxigcii 54 

Residuum •• 0 or dii me reaseof 4 per et Residual sjl 

luci eased 04 


SecoNW h ipei iment on animal Charcoal 
Theimonuvi Fahrt iiheit, baiometcr 29 45 1 vo On 

Some of the 'p'ni il chuicual ot the 1 ist cxpeiiinent was ‘Unnial char 
heated to rednesj^ under sand for one hour t our grains 

were placed ii^he platina traj , and as we were so much 
embarrassed vthe list expei iment with the saline matter 
which adherJp to the tray, we exat tlj balarccd it with its 
contents CMxr oxigcn, made as usiial, left a residuum of 2 
paits in ICMand we began with 45) cubic m< lies When rUhe oi 
cveij^flrtl^^ as adjusted, and the platina turn red hot, on 
•jpS^ng oxigen, flashes rescnibliiig lightning ran along 
the gUfs tube, and this was repeated 5 or 6 times* The turbi * 
ol#of the gas became vei\ eloudv, exhibiting a turbid 

milky 



£34 <>1^ thc quant/tt of cirbon fivr carboitic acid. ^ 

niilky appe inner 1 he tube was lendered white hot bv^ J 
combustion of the earljonaceoiis matter in oxigcn Thl 
wdb kept up about 8 miijutes» and the ^as passed &el 
times When all was cool, we could obseive no altenl / 
111 tlu lolume of gas b^ the legisUr The tray contameO^ 
iiii\tuie of silts, iiid being weighed, was lighter b) 3 
kesiduuni 8 giains I his loss was not wholly ( u bon, for it is well knov^ 
th it anim il subst iiue coiit iins i vaiiety of siTts, as phos^ 
phates, rauriites, some ot which, though not volitilc in 
a low red heat, might be decomposed and dissipated in the 
intense white he it produced by the combustion of the car- 

Slifflit I iflorrs matter 111 oxigtn , and wc at coidingly found the 

cence on tlu ,,, 

mtenor of the inttiml parts of the gisometers and tubes ver} slightly co- 


apparatif^ 


Rtsidiul ^ ’ 
mcicTv td 0^ 


\CM(1 with i soit of effloitsceme On examining the gas 
ittt 1 llic cxptiiinciit, 

Li me water absorbed 41 paVs from 100 
J he tests lor oxigen 5 5 \ 

JlcbiduLim { or aV increase of 2 


100 


Correction lor teinpaatuA 


60« 

59 


49 8 


ijiidd for temp 


1 diff or 0 103 


49 9 


Correction for pressure 
30 29 45 49 94 49 0 J 

The quantity ot oxigcii at the mean ANuld therefoi*e be 
49 02 cubic inches 


41 49 02 20 09 


\ 


Cjrbonic at id The carbonic icid gas produced was therefoi 

Rnsprodui.a 
Jl) 03 cub in 

100 47 20 20 09 9 49 

and tins carbonic acid weighed 

Now the coal in the tray had lost 3 2 
whole of this was not carbon, but part 



20 09 cubic 


as the 
sakne 



.ON THE 4^UANTITY <|0r C4.RBON IN CABBONIG ACID 
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rheV^» &c we shall endeavour to estimate the carbon by 
n^j^^peniTiLnt on plumbago When 13 3!> grams of car- 
> f acid contained 3 ^0 giains ot carboOf 

^ ^ 13 35 3 80 0 49 2 70 

[he quantity of caibonic acid pioduced in this experiment, 
ex foie, contained *-2 TO ^^laiiis of caibon 

LiOsti 3 20 

C arboii 2 70 


ConMlninp 5 7 
ut cu hon 


L( a\es 50 for volatile salmc matter, &c 


bo that, this being giaiited, the present e\pLriment agrees Muter \olau 
with the foiegoing 

In two ot Gill ill at expeiimtnts with box-wood charcoal, some expe 
the calf ulations give us in one case 29 7^5 paits of caibon in mnents qum- 
100 of caibon ( acid/ ind the other 30 08, but we wei e y 

not then fully awareiif the absorption of w iter by cbarcoil, greater 
which icndcud the/eju inlity of leal caibon employed less 
than indi..itcd b) ^ic wciglit Also in another expLiimcnt, 
in which 4 gruiis of diamond were ronsiiiind, the calculi* 
tion ga\e us 29 oy pc r ci iit ot diamond in caibonic acid , 
but ipprelundny^, that a slight degree ot inaccuracy hid 
cicpt into this cf pci line nt, we hue not detailed it with the 
rest , but w e li j c thought it ngiit to give a simple statement 
of mittcis of fit, in no one nistaiuc have we cndcavouicd 
to sii nil oi ai c oliiiiodatc these to suit any pai ticular theor} , 
beiijglulh iwarl, th it e\ci j e \p< iinent, can inlly made and 
faithfull> 1C cuidid, will rem nn an immutable tiutli to the 
end of tunc, wliAe 1i\pot1usc.s aic eonstantly vaiying, ind 
< veil the most bt utiful theouc s aic liable to change 

Ihcc X pen niLi/b above 1 elated give us the follow mg ii suits 

13} <J IgLII 

^*5 77 Tibleofrp- 

2S HI kijlt 

2H 72 
2S 27 
4b 


5)143 03 


28 bO 


B) ciibiiiic icid 


Rox-^od ell'll < o d M 92 

IstOypt diamond 2 9 5 

2c1 c jpt di imond 28 > 

‘^to A col 28 ic> 

P^nl)i^o -ib 


5 I 35 


nic in 2*5 b7 


I *^e 1C e. 



use 

100 gis < irbo 
Tiic tiLifl < on 
taiii G of 
c 'll boil 


Mr TcniiaiitN 
cypcKimciitb 


gave ‘^7 or 2 7 B 


Cu^ton »(x 
juriiiRiit not 
to bt dt^ cl dtd 
oil 


ON THE OUANT^iTY OP CIRBOV ^N CARBONIC ACID 

Hence wr tonrlude, that 100 p^rains of carboiiic aricl/®n*» 
tain 2ft ^Orof carbon, which docs not fijreatl\ differ fion'’ th< 
rc««ults of tht expen nients of Smithson 1 ennunt, Ebt^ oi>i 
th( niturcof duinond Sec Phil Tians 1707 V ^ 

This goiitleinan made his experiment in the followm^ 
in iiniei A qu liter of an ounce of nitrite of potash wjs 
icndi ri d soinewh it alkalinr by exposure to he it, in oidw 
111 it it iii]i:rht more readih ibsorb carbonic acid , it was tlien 
put into a i>old tube with (grains of diamond, and bein^ 
subjected t<i heat, the diamond was converted into c irbouie 
nr id, by uniting with tin oxigen contained in the nitiic acid 
riie c irbonic acid thus piodin ed combined with the potash, 
ami on poiirin« i solution of niiinate of lime into a solution 
of tins salt, he obt lined a prcc ipitate of e irbonate of lime, 
this, being decomposed bj munatic acid, gate ns much tar- 
boiiu nrid gas as occupied the spiceof 10 1 ounces of wa- 
tfi Ihe thermoiintei wi^ at 5>® Falrenlicit, the barome- 
ter 29 ftO In a second fxpeiiment iV piocured a largei 
quantit> , or equal to 10 1 ounce s of wd4'‘i 

If we therefore consider an ounc e of water as consisting 
of 480 gi nil'', and a cubic inch of wiler cijual to J53 griins, 
and then m ike the piopir corrtctions foAtempei ilure and 
pressure, one of bis experiments will give About 27 percent, 
the other about 27 BO foi the caibon m caiLonic acid, whieli 
IS somewh it less than our estimate , hut ttf« difference m ly 
tasil) be ac counted for, from the different nj ethodsernplo} cd 
1 he cxiieiiincnls of Gu}ton, as detaiUc in the Annales de 
Chimir^ vol XXXI, page 76, are liable to very strong objee- 
tioiis , but at the same time the candid ir^anner, iii which he 
has rtlittd cvei) circuinbtame, merits iionsidcrablt praise 
It is iniposbihle, however, not to obsci vc , ti it the quantity of 
g IS bctoie and ifter the experiment coUi<l not, from the 
coiistuietion of liis apparitus, be veiy ngoros sly ascertained 
>Vt object also to nitrous gas us a test for oxfgen, and as it 
la ickuowledgid, that the wooden support 1 A Muded in the 
0x1 gtn took hie, the product of carbonic i^^must ha\c 
been tnliuciiceJ h) it, so that, if no chance Ov wour had 
exisU (1 m esti muting the carbonic acid gas fiom ulyi osiiTuulp 
after bniMie w iter had absorbed a part, still the re^t would 
not have been satisfactory 
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he expefiments whick we have had the hononr of la}m^ Ctneral con- 
\ « I 4.* elusions 


l>eSo(e this Society prove several important points 

1 Isl^ That the estimate given by Lavoisier, of 38 parts of Lavoisier b es- 
Viibon in eveiy 100 pints of carbonic acid, is very 

J et , the itiean of our expenmeuts makes it 28 60 

1} That the diamond is pure carbon , for li id it c on- Diamond pure 
d any notable proportion of hidrogen, it must have carbon 
discovered, either by detonating with the oxigen, asm 
the case of aiiimal charcoal, or by diininishing the quantity 
of oxigen gas 

3dl3 I hut well burnt charcoal contains no sensible quan- rr«sU charcoal 
tity ot hidrogen, but if exposed to the air for a few hours it contains nolu 
absorbs moisture, which lenders the results uiiceitain 

4thly 1 hat charcoal can no longer be considered us an Charcoal not 
oxide of carbon, because, when properly prepared^ it requires 
quite as much oxige t foi its combustion as the diamond 
This IS also the rase with stone co^il and plumbago 
3thl\ It appe'irs ^^lat diamond and all c'ltbnniceous sub- ( irbonaccoas 
stances (as far us on/* present methods of anal} sis are cap ible uuhjjj- 

of demonstrating their naturf) differ principally fiom eich itgrcganon 
other in the state cf aggregation of their pii tides Ileithol- 
lethas well remained, that in proportion as this is stioqger, 
decomposition w more difficult and hence the variety of 
temperatures reciiired for the combustion of different inflam* 
mablc sulistancel 


Account of an ej^tnet Volcano tn Britain Communicated hy 
Mr Donovan 


JxILR Dojiiv'in announces some particulars of an fixtraor- Caderldnsfor. 
diuary to the scientific world respecting one of the 

Cambria^^ouptains, which, from the rasult qf attentiYie 
observe^^, and pdubitable evidence, he ^ndenvoqrs to da- 
monst]£te must hd\e been at some remote peiiod a volcaiio 

of 


Proof m vol 
tame produr 
tions roll6(tcd 
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of immense nm^nitude The inoifhtain alluded to is C^ert 
Idns, sitni^te m the county of Meiioneth, which rn poiit ofP 
size ]8 esteemnd the most coiibidcrable in the pnncipal^v of) 
W dies, Snowdon alone excepted \ / 

First noticed 1 he lein irk ibh appearance of this stupendous mount 
bjr Mr Dono attention of Mr Donovan about seicnje 

ago ago lie was then led to consider from a variet\ of ciicuiti'* 

stand s, that the original ioitn of the mountain must ha\ 
undergone very mateiial illnalion, occasioned as he con- 
ceived bj tht powerful cfkcts the \oltanic explosian , but 
hu> remarks were not suihcicntl} precise to authoiise the as- 
sertion Since that period he has e\amintd the mount uii 
in Icsstuisory niaiinej, more especially in the summer ol 
1«^07 j wiien he was at full leisure to dtvotc soitie time to this 
interesting subject of inijuir}, and his obsc^n atioiis iii the 
IdtW instance tend entiicly to conNrin the idea lust sug- 
ge«»Ud In support of this opinion Mr Dono\ in has now 
adi id to Ins museum abundant c\ai ip\ts of ddicKiit kitnlb 
there in ]b07 pumice, and other volcanic m it^rs of the most une- 

quivocal chaiactrr, collected bj Inmseli fiom the sides and 
base oi llic mountain , ind also i suite oi y-lie remaikablc and 
singul uly foimed coluinnai cr>st ils of bi^alt, tli it aie sc it^ 
tend in profusion aliuut the loftiest summit, and cliffs sui- 
rounding the craUr L 

Appearinceof The general isptctof thisci iter is cvaojlly tliat of mount 
iht crater ^ esuvius, except that one of its sides islbioktii down, by 
winch means the ab)«*s of this Innnel-shafed cxcaiation is 
liioie couipietel} disclosed than in the \ a^uvian mount nn , 
and It this side of Cadcr Idns whnli iffc/ds the iiio'^t illus- 
trate e examples of porous stones, these^ fonning iramtiist 
beds on the dechvititb a lew inches oiilAm mail} instances 
below the surface oi the eaith A nutiin^r of these porcnis 
stones lately found in this spotjjt JMr Dona^dii exhibit evi- 
dent maiks of stioiig ignition lud vitiihcation, some aie re- 
duced to tlic st itc of slags, wlule otheis li uc t^ll the cellular 
appearance and lightne aV of purnic e * 

Without entering upon any chscusstbn as tk ?fre lelatiic 
merits of the neptuman and -vul'canian theories?^ must bye 
admitted, that the agency of w’ater might have coiitfnbuted 
'materrallv to iffcrttl ose (haVigcsm the pnmitlve for^i oljthe 


The crater « 
fo nud b\ an 
explosive 
\ owe 
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§ Idris toountaiiii which ha\e €videiit1} taken, pld^qc^ 
ith respect to the cratei itseli, this appears veiy cjeurly 
c derned its origin from the violence of in explosion 
ds. 111 winch 'i scry coiisnhn’alde poition of the liighest 
LijaffiLiuc \\ IS tom lioni its native bid of rocks, ind thrown 
tela consider ible height ovei the other paits of the moun- 
t iwi In conhi imition of this suggestion it should he men- Proof* of ihiP 
-^TOiied, that the summit of the mountain is eovi rt d with an 
imintise wretk of the stones, ejected as it is prisuined lioin 
the crater at the time of this explosion , it would he difficult 
otheiwiseto icioiint foi the vast prolusion ot those stones 
seattiied in all directions about the loitiest thvalians, and 
which, liom the conlustd manner in whuh the\ ire dis- 
persed, must have been tin own into then present situ itioii bj 
no small violence Mjriads of these stones hive boine i 
regular cr}stallized foim, though fioni their great bulk and 
weight the;y have foi the most pirt sufU red rn iti iial injui\ 

111 the geneial com ill ion 1 he usu il It ngth oi thi se cr\ s- f olunimr 
lals IS from three to^ix oi ten feet in length ‘'Oint me isuit to VmATIoi/ 
even hfteeri oi twentj , and one in piiticuln, which iNIi 
Uonoian has St en, w is twtnt\-tvvo feet tin et me lit s long 
Ihty ire however slender in pioportion to tlie length 

The subst inec of these er} st ds is of tin b is dt kind, and Bi iltes 
coiiesponds ven neuly with •'Oinc vaiitlits of the /av( 
poiphyrt"' of Fuia dest nbeil hy Dolornieu, and haiijis de 
bt tond, and ir the foi ni of its crystals igices w ith otlit rs 
of the baba/les ptjbmatiqvc oi the list aiithoi In tin inp- 
tunian tlieoiv it il not melted admitted as a has dt, but is a 
porphyiy argil it is the porpIur-AcfneJcr of Weinei, and 
porph^iv slate, or yhnkstone poiph^rj of Jamuson 

Tlie suite ol thj^e stuperdous t rystals, winch Mr 110110- spre imens oi 
van collected fit^ the siinimit of Cadtr Idris last aiimrnir, 

« -- llOVUlii lliU 

and has latel} JUded to nis museum, consists of i small tri- 
hedral column ibout eighteen inches in length , a tutr ihedr il 
column of niich supcuor size, an intciesting portion of a 
pentagonal ^lumu, and aiiothei of the same hguie about 
foul feet ^"fUngth, and having the termination of the crys- 
tal complete^ J he latter is esUinated at about hve hundred 
weight, Jbut this is still exceeded by another of a sqmewlnt 
coipprobsed hexagonal figure with an oblique teniiination 
' Thv. 
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The whole of these ore very perfect, and extremely wel]^e-| 
fined , 

Lambeth, Feb 1606 . 


.SCIENTIFIC NEWS 

Kew fiio^c of preparing Calomel 

The object of this procru^*, indented by "Mr Toseph 
Jewel, IS to produce a calomel, that shall alwavs be in the 
state of an impalpable powder In the common mode this is 
effected bj grinding, or tiitnration, wli lH is liable to 
be negligently performed' and Mr Jewel, to prevent all 
dangtrof this, f ndeivours to obt un ii in a powdei iiiiiformh 
fine, by a particular manipulation in t^ie last Mibliiuation of 
the calomt), which he describes as follows 

I take < domcl or mcrcunus dulcisi broken into smill 
piecea, and put it into an eirthen crucible of the foim of a 
long bowl, so as to fill about one li ilf thtrrof I pi ice the 
oiucible on its side luafurnaci provided with an opening* 
through which the mouth of the crucible projects about an 
inch I then join to the mouth of the cii^icible an eirthcii 
ware receivei, having au opening at its slGe, to receive the 
ojicn end of the crucible This icceuei about half filled 
with water I lute the joint with a mixtuif of sand and piptt 
cl 1} The receiver has a cover, which ciwer has a side c on- 
tmued upwards for containing water, witl/ a chimney or tube 
in it, to allow the escape of steam fiom tiie water below I 
then apply a fire around the crueibli , siffficient to raise tlie 
calomel in vapours, and forced it through\he mouth of the 
crucible into the receiver, where, by the water while cold, or 
assisted by the steam when it becomes hot, it is instantly 
fondensed into an impalpable powder, pos^ssitig all the 
ijualities of calomel in its mo«>t perfect State calomel, 

when thus prepaied, is purer, whiter, and mong mtenuated, 
than that obtained by gimdiiig It is proper b} wash the 
produtt over with water, before it is dried, to rid i^ of any 
coarser particles, which rna} form about the mouth ofl the 
crucible 
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ARTICLE L 

On the formation of the Bark of Trees In a Letter fiomT A. 

Knjghp, F R S to the Right Honourable Sir JosiLm 
Binks,K B P R S 

My Dear Sir, 

N extiaordinary diversity of opinion appears to have vanous 
pre\ ailed among naturalists, respecting the production and opinions re- 
subsequtnt state of the hark ot trees jlrSlucnon of 

According to the thcoi^ of Malpighi, the cortical sub- ba^k > 
stance, which is annually generated, derives its origin from 
the older bark , and the interior part of this new substance is 
annually transmuted into alburnum or sap wood, whilst the 
exterior part, becoming dry and lifeless, iorms the exterior 
covering or cortex 

The opinions of Grew do not appear to differ much from 
those of Malpighi , but he conceives the interior bark to con- 
sist of two distinct substances, one of which becomes albur- 

* Philos Tras for 1806, Part 1, p 103 Sir Godfrey Copley’s gold 
m^al for 1806 was adjudged to Mr Knight for his vanous papers on 
vegetation printed m the Phil Trans 
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Bark of some 
trees repro- 
duced^ 


apparently 
from tiu 
kurnum 


num, whilst the other remap ^ in the state of bark he, how* 
ever, supposes the insertments in the uood, the ** ytnculi’' of 
Malpighi, and the tissu cellulaire" of dii Hamel, to have 
originally existed m the bark 

Hales on the contrary contends, that the bark derives its 
existence from the alburnum, and that it does not undergo 
any subsequent transformation 

The discoveries of du Hamel have thrown much light on 
the subject, but his experiments ^o not afford any conclu- 
sive result, and some of them may be adduced in support of 
cither of the preceding hypotheses and a modern writer 
(Mirbel^) has endeavoured to combine and reconcile, m 
some degree, the apparently discordant theories of Malpighi 
and Hales lie contends with II ties, that the alburnum 
gives existence to the new layer of bark, but that this bark 
subsequently changes into alburnum, though not precisely 
in the manner described b^ Malpighi 

So much difference of opinion, amongst men so capable of 
observing, siiflicientl^ evinces the difficulty of the subject they 
endeavoured to investigate and in a course of experiments, 
which has occupied moiethan twenty jeais, I have scarcely 
felt myself prepared, till the present time, even to give an 
opinion respecting the manner m which the cortical substance 
IS generated in the ordinary course of its growth , or repro- 
duced, when that, which previously existed, has been taken 
off 

Du Hamel has shown, that the bark of sqme species of 
trees is readily reproduced, when the dccoiticatcd suifuce of 
the alburnum is secluded from the an , and 1 have repeated 
similar experiments on the apple, the sycamore, and other 
trees, with the same icsult, 1 have also often observed a si- 
milar reproduction of bark on the surface of the alburnum 
of the wj/ch elm (ulmus montana) in shady situations^ when 
no covering whatever was nppliccl A glareous fluid, as du 
Hamel has stated, exudes from the surface of the alburnum 
this fluid appears to change into a pulpous unorganized mass, 
w}i>ch subsequently becomes orgaiiizec) and |[;ellular , and the 

k Traits d Ana tonne et dp Phjrsiplogte v^g^tale 

matter, 
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l^atlci, which enters into the composition of this cellular 
substance, is evidently derived fioin the alburnum ^ 

These facts arc thciclort extremely favouiable to the 
theor} of Hales, but other tacts may be adduced, which aie 
scaicely consistent with that theory 

The internal surface of pieces of bark, when detached h’tenul «;ur- 
froni contact w ilh the alburnum> piovidcd they remain united if genera tes 

to the tiee at their tipper ends, much more readily generate it mor® readily 
a new bark, than tne alburnum docs under similar circum- 
stances a similar fluid e\udes from the sui faces of both, 
and the same phenomena are observable in both cases The 
cellular substance, however, which is thus generated, though 
It presents ever^ external appeuaiicc of a peifcct bark, is 
internally very imperfectly organi/id, and the vessels which 
contam the true sap in the baik arc still wanting, nd I Cour<«eof the 
have found, that these may be made, by appropriate manage- vari*brc^*'* 
ment, to traverse the new cellular substance in almost an} 
direction When 1 cut ofl all communication above, and 
on one side, between tlie old bark and that suostance, I ob- 
served, that the vessels proceeded acioss it, Irom the old bark 
on the othei side, taking always in a greater or less degree an 
Hiclination downwards, and when the cellular substance re- 
mained united to the biik at its uppci end onl), the vessels 
descended nearly pci pend iculxrly down it, but they did not 
readily ascend into it, it uas connected with the bark at its 
iouer extremity only, the lesult of similar experiments, when 
made on ditteient species of tiees, was, however, subject to 
some variations 

Pieces ot bark of the w ilnut tree, winch were two inches Expenmemon 
Oroad, and four long, hiving been detached from contact 
with the alburnum, except at their upper ends and covered 
with a plaster composed of bc*es<-w ix and turpentine, in 
some instanced, and with cliy only in olbers, readily gene- 
rated the cellular substance of a new bark, and between that 
and the old detached bark, very neailyas much alburnum 
was deposited as in othei parts ol the tree, wlxere the bark re- 
tained Its natural position, which, I think, aflbrcls very deci- 
sive cvidcflcc of the descent ot the sap through the bark The^apde- 
Similar pieces of bark, under the same mode of treatment, scemts through 

112 
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but united to the tiee at then lower ends only, did not long 
rem 11 n f*ilive, except at their lower extremities, and there a 
VC ly little alburnum onl> wis gencrited Other puces of 
birk of the same dincnsions, which were latcially united to 
the tree, continued ali\c ilniost to their extremities and a 
considerable portion of alburnum was generated, particularly 
near their lower edges, the sap appearing in its passage 
across the bark to have been given a considerable inclination 
downwards probibly owing to an anangement in the or- 
ganization of the bark, that I liavc noticed in a former me- 
moir*, which renders it better calculated to transmit the sap 
towards the loots th in in any other direction 
Bark repro I have in vci} few instances been able to make the walnut- 

alb^urnuiirof'^ tree reproduce its baik trom the alburnum, though under the 
the sycamore same management I rarely faded to succeed with the syca- 
and apple more and apple tree Pieces of the bark of the apple tiec 
will also live, and gene»cite a small poition of alburnum, 
though only attnehed to the tree at then lower extremities, 
probably ow ing to a sm ill pait of the true sap being carried 
upwards by cipilliiy ittraction, when the proper action of 
(he coitical vessels is necessirily suspended 

Ihe picccding experiments, and ihi authority of du Ila- 
nul, ha\in£: perlcetly satished me, that both the alburnum 
and the baik of treis au cipable ot generating a new bark, 
or at least of transmitting a fluid eapabk of generating a 
cellular substance, to which the haiK. in its inuie perfectly 
organized state owes its cxi«tcnci, my attention was directed 
to discxivcr the snuicts fioni winch this fluid is derived 
Both bark and Both the baik ind the albinnum of tices aie composed 
silaoftubes^uid pnneipilly of two subsi intcs one of which consists of long 
cellularsub tubes, and the otliii is ctlliilii, and the cellular substance 
of the bilk IS in contact with the similar substance in the 
albuiiiiun, and ihnugh these I hive lung suspected the true 
sap to pa>s Irom the vessels of the bnk to those of the albui- 
nuinf The intiic itc mixtuic ot the celluldi and vascular 
bubstancis long bafllcd iny endeavours to discovci from which 

* Philosophical! ranbictmns of l804, or Philosophic'il Journal, vol 
X, p 389 

f Phil Trans 180^, p 14, or Philos Journal, vol \III, p 052 

of 
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of thorn, in the picccchng cases, the sup, and consequents^ 
the new ba’-k, proceeded, but I was ultimately successful 

The Cl llul ir siibstanci , both in the alburnum and baik of Experiment-, 
old pollard oaks, often t\ists in missts of near a line ip 
width, and this orgini/ition wis peculiarly favourable to my 
purpose I therefore repeated on the trunks of trees of 
this kind experiments similar to those above mentioned, 
which wne m uk on ihi w ilnut tree 

Apparent Iv owing to the small qu intity of snp, which the 
old poll lid tnts contiimd tlitir birk was very imperfectly 
jcproduccd, but 1 observed i fluid to ouzc from the cellul ir 
substance, both of the haik and ilburnum and on the sur- 
face of these siibstinces alone, in miny instances, the new 
bdrk was leproduccd in small del iched pieces 

I have endeavoured to prove in former communiCTtions'*, Absorbed fluid 
that the tiuc sap of trees acquires those pi opcrties which dis- ^p'by^^rcula* 
tinguish It from the fluid recently absoibed, by circulating tion in tlic leaf, 
through the leaf, and that it descends down the bark, where scelJls^own 
pait of It is emplo}edi in generating the new substances an* the bark, to 
nually added to the tiec, and that the remainder, not thus 
expended, passes into the alburnum, and^here joins the as- 
cending cuirent of sap Ihe cellular substance, both of 
the balk and alburnum, has been proved^ in the preceding 
experiments, to be capable of aflording the sap a passage 
through It, and theiefoie it appears not very impiobable, 
that it executes an office similar to that of the anastomosing 
vessels of the animal ceonomv, when the cellular sui faces of 
the bark and alburnum are in contact with each other , and, 
when detached, it may be inferred, that the passing fluid 
will exude from both surfaces because almost all ibe vessels 
of trees appear to be capabk of an inverted action in giving 
motion to the fluids which they carry 

As the power of generating a new bark appeared in the Sap ascending 
preceding casef to exist alike in the sap of the bark and of 

Siioors ccLti 

ihe alburnum^ 1 was anxious to discover how far the fluid, nerate new 
which ascends through the cential vessels of the succulent 
aruiual shoot, is endued with similar powers Having there- 


foio 


• Phil Trans 1801, 1805, and i806 
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fore made two circular incisions thiough the bark, roun^l^ 
I he steixK of several annual shoots of the vine, as early in tliF 
summer as the alburnum within them had acquired sufficient 
maturity to peiform its office of cai lying up the aap, i took 
off the bark between these incisions, and I abraded thesui- 
facc of the albuinum to prevent a reproduction of it Tho 
alburnum in the decorticated spaces soon became cxteinally 
dry and lifeless , and several incisions were then made lon-^ 
gitudinally through it The incisions commenced a little 
above, and extended below the decorticated spaces, so that, 
if the sap of the cuitral vessels gcnciated a cellular sub-' 
Stance (as I concluded it would), that substance might como 
into contact and form a union with the substance of the 
same kind emitted by the bark above and below 

The experiment succeeded perfecllv, and the cellular sub-* 
stances generated by the cential vessels, and the bark, soon 
united, and a perfect vascular bark was subsequently formed 
beneath the alburnum, and appeared perfectly to execute tbe 
office of that uliich had been taken off, the medulla ap- 
pealed to be wholly inactive 

Cortical vessels I already observed, that the vessels, which wer^ 

from rcgencra rated ill the cellular substance on the surface of the al- 
varioLis'^^f burnum of the sycamore and the apple-tiee, traversed that 
rections substance iii almost every diuction, and the same thing ap- 

pears to occur bincath the old baik, when united to the al- 
buinum For having attentively txammed, through every 
pait of the spiing and suramei, the formation of the internal 
balk, and al burnous layer beneith it round the bases of ce- 
generated buds, winch I had made to spi mg from smooth 
spaces on the roots and stems of trees, 1 found every appeap- 
eoce perfectly consistent with the preceding observations 
A SI igle shoot only was suffered to spring fiom each root and 
stem, and from the base of this, in cvciy instance, the coi tical 
vessels dispersed themselves in different directions Some de- 
scended peipenciiculaiiy downwards, whilst otheis diverged 
on each side, round th< ilburnum, with more or less mclma- 
tion downwards, and melon the opposite side of it Tl|p 
samf pulpous and cellular substance appealed to cover the 
suiiaces of the bark and aibiirnum, when m contact w^th 

each 
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Bach other, as w ben detdcheci , and thiough this substance 
the ramifications ot the vessels of the new bark extended 
themselves, appearing to receive their dm ction trom thcfiuid 
sap, which descended tiom he birk ot the young shoots, and 
not to be, in any degree, inhuenccd in their course by the 
direction taken by the conical and alburnous vessels of the 
preceding jear 

Whenevei the vessels of the bdik, which proceeded from Cortical vessels 

difterent points, met each other an intei woven texture was 

pioduccd, and the alburnum beneath acquired i si in dar or- texture 
ganizalion, and the sinie thing occurs, and is productive of 
\eiy impoitant efic( ts, 1 1 thei oidinary course of the growth 
of l ecs Ihc bark ot the piincipal stem, and of every la- Junction of la- 
teral branch, contains very nuincious vissels, which gj-g 
charged with the dcsLending tiue sap, and at the junctuie 
01 the latcial branch with the stem, these vessels meet each 
othci A kind oi pedestal albuinuiu, the texture oi 
which IS much interwoven, is in consequence formed round 
the base of the lateral branch, which thus becomes firmly 
united to the tiee This pedestal, though appaiently a part , 
of the branch, dciivcs a 1 iige poition of the matter, annually 
added to it, fiom the cortical vessels of the principal stem , 
and thence, in the event of the death of the lateral branch, 

It always continues to live But it not unfrcquenlly happens, Weak when 

that a lateral biuiich forms a very acute angle with the 

_ , , acute angle 

principal stem, and, in this case, the bark between them be- 

comeo compressed and inactive, no pedestal is in conse- 
quence formed, and the attachment of such a branch to the 
stem becomes extiemely feeble and insecure* Instead of 


* The advantages, which may be obtained by pruning timber trees ju Advantages of 

diciously, appear to be very hide known I have endeavoured to as- Pi'^pedy prun 
. 1 c ^ .... 1**8 and tram- 

certain the practicability of giving to trees such forms as will render their umber 

timber more advantageously convertible to naval or other purposes trees 
The success of the expenments, on small trees, has been complete, and 
the results perfectly consistent, in every case, with the theory 1 have 
endeavoured to support in former memoirs , and 1 am conhdent, that by 
appropriate management, the trunks and branches of grow>ng trees may 
*be moulded into the various forms best adapted to the use of the ship 
builder , and that the growth of the trees may at the same time be ren- 
dered considerably more rapid, without any expense'or temporary loss to ^ 
the proprietor 
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the reproduced buds of the preceding expenmenti buds were 
inserted <n the foregoing summer, or attached by grafting in 
the spring, and, when these succeeded, though they weic in 
many instances taken from trees of different species, and 
even of different gencia, no sensible difference existed in the 
vcdsels, which appealed to diverge into the bark of the 
stock, from these buds and from those reproduced in the 
preceding experiments 
Theory It appears, therefore, probable, that a pulpous oiggni/able 

mass first derives its matter either from the bark, or the al- 
burnum , and that this matter subsequently forms the nt w 
layer of bark , for, if the vessels had proceeded, as radicles*, 
from the inserted buds or grafts, such vessels would have 
been in some degiec different from the natural vessels of the 
bark of the stocks , and it does not appear probable^ even 
without referring to the pieccding facts, that vessels should 
be extended, in^ few days, b} paits successively added to 
thfir extremities, from the leaves to the extremities of the 
roots, which are, in many instances, more than two hundred 
feet distant from each other I am, therefoie, inclined to 
believe, that, as the preceding facts seem to indicate, th^ 
matter, whi^h composes the nea*' bark, acquires an organiza- 
tion calculated to transmit the true sap towards the roots, as 
that fluid progressively descends from the leaves in tha 
spring, but whether the matter, which enters into the compo- 
sition of the new baik, be derived fiooi the bark or the albur- 
num, in the ordinary course of the growth of the tree, it will 
be extremely difficult to ascertain 

Btrk some- It IS, however, no difficult task to prove, that the bark does 

^"***oui to the cases, spring from the alburnum , for many cases 

alburnum, may be adduced, lu which it is always generated previously to 
the existence of the alburnum beneath it, but none, 1 be- 
lieve in which the external surface of the alburnum exists 
previously^ to the bark in contact with it, except when tl^i 
cortical substance has been taken off, as in the preceding 
experiments. In the radicle of germinating seeds, the cot^ 
tical vessels elongate, and new portions of bark are success 

* Darwin's Phytologia. 

sively 
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«ivcl 3 ad<1ed to their points, many days before any albiirnous 
substance is generated in them , and in the sucCulent an- 
nual shoot ihe formation of the bark long piecedes that of 
the alburnum In the radicle the sap appears also evidently 
to descend* through the cortical vcsselsf, and in the succu- 
lent annual shoot it ns evidently passes up through the cen- 
tral vosselsl, tvhich surround the medulla In both cases a 
cellular substance, similar to thit which was generated m 
tilt preceding experiments, is first tormed, and this cellular 
substance in the same manner substqu^ntl} becomes vascu<« 
lar, whence it appears, that the true sap, oi blood of the 
plant, produces similar effects, and passes through similar 
stages of organization, when it flows from diffeient sourceSp 
and that the power of generating a new bark, properly speak- 
ing, belongs neither to the bark uoi alburnum, but to a fluid, 
which pervades alike the vessels of both 

1 shall, therefore, not attempt to decide on the merits jof Bark not trams- 
the theoiy of Malpighi, or of Hales, respecting the reproduc- 
tion of the interior baik , but I cannot by any means admit 
the hypothesis of Alalpighi and othci natuialists, relative to 
ihe tiasmutation of bark into albuinum, and 1 propose to 
state my reasons for rejecting that hjpothesis, in the oe:^t 
communication 1 have the honour to address to you 

I am, my dear Sir, 

Your most obliged obedient Scivant, 

Elton, Dec 18,1806 T A KNIGHT, 

* Phil Trans 1805 and 1806, or Philos Journal, vol XllI and XVf 

k I wish It to be understood, that I exclude in these remarks, and in 
those contained m my former Memoirs, all trccb of the palm ku^d, with 
the organization of which 1 am almost wholly unaccquamted 

% Phil Truns 1605 Mirbel has called the tubts, which I call the 
centml vessels, the tissu tubulatre * of the medulla. 


ll 
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' II 

On the Economy of Bees In a Letter from Thomas An- 
uiiEAV Knight, Esq IKS to the Right Honourable 
iS/r Joseph Banks, Bart KB P R S * ^ 

My dear Sin, 

N tlie prosecution of those c\periment8 on trees, accounts 
of which joii have so often clone me the lionour to present 
to the Ro}al Society, my residence has necessarily been al- 
most wholly confined to the same spot , and I have thence 
been induced to pa^ considerable attention to the economy 
of bees, amongst other objects, and as some interesting 
circnmstancf s in the habit of these singular insects appear 
to ha\e come undci my obseivation, *ind to have escaped the 
notice of formci writers, 1 take the liberty to communicate 
my observations to you 

It IS, I beliei e, geneially supposed, that each hive, or swarm, 
of these insects remains at all tunes wholly'lmconnected with 
othei colonies in the vicinity , and that the bee never distin- 
guishi s d stranger from an enemy The circumstances which 
1 shall piocced to state will, however, tend to prove, that these 
opinions aic not will founded, and that a friendly intercourse 
not unficqueiitly t ikcs place between different colonies, and 
is productive of very luipoitant consequences iii their political 
economy 

Passing through one of my orchards rather late in \]ie 
evening m the month of August, m the year 1801, I ob- 
sened, that sever il bees passed me lu a direct line from the 
hives in my own gulden to those in tlie garden of a cottager, 
which was about a hundred yards distant from it As it was 
considerably later in the ev ening than the time when bees 
usually cease to labour, I concluded, that something more 
than ordinary was going forward Going first to my own 
garden, and then to that of the cottager, I found a very 
considerable degiee of bustle and agitation to prevail m one 
hive in each every bee, as it ariived, seemed to be stopped 

Philos Iraiib for 1807, Part II, p 234* 

and 
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snd questioned, at the mouth of each hive , but I could not 
fliscover anv thing like actual resistance, or hostility, to take 
place, though I was much inclined to believe the intercourse 
between the hives to be hostile and predatoiy The same 
kind of intercourse continuied, in a greater or less degree, 
during eigbt succeeding days, and though I watched them 
yer} closely, nothing occurred to induce me to suppose, 
that their intercourcTe was not of an amicable kind On tbg 
tenth morning, however, their friendship ended, as sudden 
aud violent friendships often do, in a quarrel , and they 
fought most fnnousl} , and after this there wa^ no more vi- 
siting 

Two ] ears subsequent to tins period 1 observed the same 
kind of intercourse to take place between two hives of my 
own bees, which were situate about two hundred yards dis- 
tant from each other they passed from each hive to the 
other jubt as they did m the preceding instance, and g simi- 
lar dcgiee of agitation was observable In this instance, 
liowe\ er, their fnendilnp appeared to be of much shorter 
duration, for they fought most desperately on the fifth day, 
and then, as in the last mentioned case, all further visiting 
xTjPased 

I have some reason to believe, that tjie kind of intercourse 
I haie described, which I have often seen, and which is by 
no means uncommon, not unfrequeutly ends in a junction 
of the two swaims, foi one instance egme under my obser- 
vation, many years ago, in which the labouriQg bees, under 
circumstances perfectly similar to those I desenbed, 
wholly disappeared, leaving the drones ip peaceable posses- 
sion of the hive, but without au^ thing to live upon I liavje 
also reasons for believing, that whenever a junction of twq 
swarms, with thejr property, is agreed upon, that which pro« 
poses to reipove, immediately, or soon afterward, pintes 
with the other swarm, and returns to the deserted hive during 
the day only to carry pfF the hone> for having examined at 
night a hiye from which 1 suspected the bees to be migrat- 
IPgt I found It without a single inhabitant I was led to 
•make the examination by infoimation I had received from 4 
very accurate observer, that all the bees wopld then be ab- 
seutr A very considerable quantity of honey was in tint in- 
stance 
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stance left m the hive without any giiaid» to defend it, but 
1 conclude^ that the bees would liavc returned for it^ had it 
Tcntmned till the next day Whenever the bees quit their 
habitation in this way, I have always observed some fighting 
to take place, but I conreued it to be between the bees of 
the adjoining hues, and those which were removing, the for- 
mer being attracted by the scent of the hone\ , which the lat- 
ter were carrying off 

Bcp*. settling III On the faim whith I Oceiipy, there were former!} many 
appear io*suid decayed trees, the cavities of which were freqiuntly oc- 
out scouts lo Clipped b} “Warms of lues, and when these were destroyed, 
aft^r*an*^imUvl’ ^ board was geiRiallv htted to the aperture, which liad been 
cfcial has in made to extract the hone} , and the cavity was thus prepared 
fijrmetMlicm reception of another swarm, in the succeeding season 

place Whenever a swarm came, I coiistanti} observed, that about 

fourteen da\s previous to their an ival, a small number of 
bees, \ar>ing from tweiit} to hft\, were ever} day employed 
111 examining, and appirently in keeping possession of the 
cavity, fur if molested, the} showed evident signs of dis- 
pleasure, though the} never cmplovt d their stings in defend- 
ing then proposed habitation Their examination was not 
confined to tiu eaiity, but extended to the external paits of 
the tree above, uid ever} dead knot particularly ai rested 
their attention, as if they had been apprehensive of being 
in]ured by moistuie, which this might admit into the cavity 
below , ind tliey ippaieiitly did not leave any part of thi 
bark neai the cavity unexamined A part of the colony, 
which purposed to emigrate, appeared in this case to have 
been delegated to search for a proper habitation , and the 
iiidividii«il who succeeded must have appal ently had some 
means of conve}ing information of his success to otheis, for 
it cannot be supposed, that fifty bees should each acciden- 
tally meet at, and hx upon, the same cavity, at a mile dis- 
tant from their hive, which 1 have fiequently observed them 
to do, in a wood where several trees were adapted for their 
reception , and indeed I observed, that they almost uni- 
forml} selected that civity, which 1 thought best adapted to 
their use • 

It not Infrequently happened, that swarms of my own 
beei took possession of these cavities, and such swarms were 

in 
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la several instances followed fiom in} garden to the trees 
and they were observed to deviate ver\ little fropi the direct 
line between the one point and the other , which seems to in- 
dicate* thit those bees, which h*id formerly acted as purveyors, 
now became guides 

Two instances tame under m} own observation, in which a Swurms admits 
swarm was received intoacavit}, of which another swarm 
had previous possession In the first instance I arrived with already occu- 
the swarm, and 1 could not discovci, that the least opppsi- 
tion was made to their eriti met in the st cond instance, ob- 
serving the diiectioii tint the swarm took, 1 used all the ex- 
pedition 1 could to uirive first at the tree, to which 1 supposed 
they were going, whilst a servant followed them , and a de- 
scent of ground being in m> favoui, ind the wind against 
them, 1 succeeded in arming at the tree some seconds be- 
ioie them, and 1 am perfectly confident, that not the least 
lesistance was oppo«ied to then entrance 

Now It does not appear probable, that animals so much A previous 
attached to tluir property as bees me, so jealous of all ap^ bciwiu? 
proacb towards it, apd so leady to sntrifice their lives ui de- must invt 
fence of it, should suffer a colony of strangers, with whose 
intentions they wert uincqiiainted, to take possessio i, with- 
out making some effort to delctid it iioi doc s it seem much 
moie probable, that the same aninnls, which spent so much 
time 111 evdiuimng then futuie habit ition, in the cases I h ive 
meiitioned, should have attempted in this eabc to entei 
without knowing whcthei theie w is spict sufficient to eou- 
tiiii them, and without any xainination it ill 1 must 
therefore infer, that some previous inleieouise had t ikeii 
place between the two swarms, and that fhose in the posses- 
sion of the cavities were not unaequiinted with tlie inten- 
tions of their gue*3ts , though the iorujation of any thing 
like an agreement between the difieieiit parties be scarcely 
consistent with the liinitatioi s genei illy supposed to be 
fixed by natuie to the lustinetive powers of the brute ei ca- 
tion 

Brutes have evidently language, but it is i language of Brutes have 

passion only, and not of ideas They expiess to each oihei to 

• •' 1 I I 1 prchb pas- 

se nti me tits of love, of fear, and ot anger, but they appear only 

to be wholly uic ipable of trausuiitUng to each oinei any 

ideas 
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ideas they have received froto the impression of extcrfiat 
•hjects They conve\ to other animals of their species, oa 
the approach of an enotnv, a sentiment of danger, but 
they appear wholly incapable of communicating what the 
enemy is, or the kind of danger apprehended A language 
eff more exten<iive ufte seems, from the preceding circum- 
stances, to have been given to bees, and if it be not, in some 
degree, a langyage of ideas, it appears to be something lery 
simtlhr 

When a swarm of bees issues fiom the parent hne, they 
generally soon settle on some neighbouring bush or tree^ 
and as in this situation thev aie ^entrallv not at all defended 
from ram or cold, it is ofUn inierred, that thev are less am** 
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ply gifted with those instinctne povtrs, that direct to seM- 
preservation, than many other mtinals Cut then object in 
settling soon after thej leave the hive is appannlly nolliing 
more than to collect their numbers , and they hd\c gene- 
•mlly, I believe always, another place to which they intend 
subsequently to go and li the situation they select be not 
perfectly adapted to secure them troin injuries, it is proba- 
bly, in almost all instances, the best they can discover f*or 
I have very often observed, that, when one of my hives was 
nearly ready to swarm, one of the hollow trees I have men« 
tioned (and generally that best adapted for the accommoda-^ 
tion of a swaim) was e\eij day occupied by a small numbei* 
of bees *, but that after the swarm had issued from that hive, 
and had taken possession ot another, the tree was wholly 
deserted , whence 1 inferred, that the swarm, which would 
have taken possession of the cavity of that tree, had relin- 
quished their intended migration, when a hive was offered 
them at home, And I am much disposed to doubt, wbe» 
ther it be not rather h ibit, produced by domestication, dur- 
ing many successive generations, than an> thing inherent 
in the natuic of bees, whicli induces them to accept a hive, 
when offered them, in preference to the situation the\ have 
previousl} chosen for 1 have noticed the disposition to mi- 
grate to e\ibt in a much gieater degree in some families of 
bees than in others , and the offspring of domesticated ani- 
mals inherit, in a \ery remarkable manner, the acquired 
Inbits of then p^ients In ail animals tins is observable 

but 
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but m the dog it exists to a wonderful extent > and the off- Remarkable 
spring appears to inherit not only the passions and propen* 
sities, but even the resentments, of the family from which dogs 
it springs 1 ascertained by repeated experiment^ that a 
terner, whose parents had been in the habit of fighting with 
polecats, will instantly show ever^ mark of auger, when he 
first perceives the scent of that animal , though the animal 
itself be wholly concealed from his sight A ^ung spaniel 
brought up with the tcruers showed no marks whatever of 
emotion at the scent of the polecat, but it pursued a wood- 
cock, the first time it saw one, with clamour and exulta- 


tion and a young pointer, which 1 am certain had never 
seen a partndge, stood trembling with anxiety, its eyes fix- 
ed, and its muscles rigid, when conducted into the midst of 
a covey of those birds Yet each of these dogs is a mere 
variety of the same species , and to ihat species none of these 
habits are given by nature The peculianties of character 
can theiefore be traced to no other source thaixthi acquired 
habits of the parents, which are inherited by the ofisprmg, 
and become what I shall call instinctive hereditary propen- 
sities These propensities, or modifications of the natural Thm habits 
instinctive powers of animals, are capable of endless \ aria- 
tion and change , and hence their habits soon become circum»tances, 
adapted to different countries and diffeient states of domes- 
tication, the acquired habits of the parents being transferred 
hereditanly to the ofispriug Bees, like othei animals, are 
probably susceptible of these changes of habit, and thence, 
when accustomed through many generations to the hive, in 
a country which does not afibrd hollow trees, or other habi- 
tations adapted to their purpose, they may become more 
dependent on man, and lel} on his care wholly for a habi- 
tation , but in situations where the cavities of trees present 
to them the means of providing for themseUes, I have found, 
that they will discover such trees in the closest recesses of 
the woods, and at an extraordinary distance fiom their hives, 
and that they will keep possession of such cavities in the ‘ 

manner I have stated and I am confident that, under such Bees never mi 
circumstances, a swarm never issues from the parent hive, 8™^® 

, , - , T I , , hdveselLCted a 

Without haling pre\iou6ly selected some such place to retire habitauon 
to. 
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It has been lemarked by Mi John Hunter, that the ntaN 
ter ¥rhich«boes cairv on their thighs is tne farina of plants, 
ivitb which they feed then young, and not the substance w^th 
tvhich they make their combs , and his statement is, 1 believe, 
perfectly correct but 1 have observed, that they will also 
carry other thing*- on the ir thigli^ I frequently covered the 
decorticated parts of tice^, on uhich 1 was making experi- 
ment, wjth a ctment compos* d ot btes-wax and turpentine, 
aiid in the auTumn 1 lia\t lu qmntiy observed a great num- 
ber ot bees employed in cair^in' this substance Ihey 
detached it from the tiec with thtir forceps, and tne little 
portion thus obtained \ias then tmn 5 t(rred by the first to the 
second leg, by which it was deposited on the thigh ot the 
third the farina of plants is collected and tiansfiired in the 
same manner This rai'vture of wa\ and turpentine did not, 
however, appear to have been cmplojed in the formation of 
combs, but only to attach the hive to the board on which it 
was placed, and probably to exclude other insects, and air 
during winter W hilst the bets were employed in the collec- 
tion of this substance, I had many opportunities of observing 
the peaceful and patient disposition of them as individuals, 
which Mr Hunter has also, in some measure noticed Wheli 
one bee had collected its load, and was just prepared to take 
flight, another often came behind it, and despoiled it of all it 
had collected A second, and even a third, load was col- 
lected and lost in the same manner, and still the patient in- 
sect pursued its labour, without betraying any symptoms of 
impatience o** resentment >\ben, however, the hive is ap- 
proached, the bee appears often to be tlie most irritable of 
all animals, but a circumstance 1 have observed amongst 
another species of insects, whose habits are in many respects 
similar to those of bees, induces me to believe, that the rea- 
diness of the bees, tj attack those a ho appioach tbeir hives, 
does not in any degree spring either from the sense of injury 
or appiehcnsions ot the individual, who makes the attack 
If i nest of wasps be ipproiched without alarming its inba- 
hitants, and all communicitioii b' suddenly cut olf between 
those out of the nest, and those within it, no provocation 
will induce the ioiinei to defend tl cir nest, or themselves 

But 
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But if one escape from within, %t comes with a very difihrent Not so whom 
temper, and appears commissioned to avenge pOblu: wrongs, 
and prepared to sacrifice its life in the execution of its Orders fight. 

I discovered the circumstance, that wasps thus excluded 
from their nest would neither defend it nor themselves, at a 
very early period of my life*, and 1 profited So often, by the 
discover), as a schoolbo), that i am quite certain of the 
fact I state , and I do not entertain any doubt, though I speak 
from experiments less accurately made, that the actions of 
bees, under similar circumstances, would be the same* 

Mr Flunter conceive d bees wax to be an animal substance, Mr Hunter 
which exuded between the scales of the bell) of the insect , J^pjTcwmg'beea 
but 1 am «trongl) disposed to believe, that it is collected from wax an animal 
plants, and merely deposited between the scales of the belly *'*^*^*^*^*^® 
of the bie, for the joint purposes of being carried with con- 
venience, and giving it the temperature nectssary for being 
moulded into combs ^ and 1 am led to this conclusion, not 
only by the circumstance of wax being found in the vegeta- 
ble world, but also by having often observed bees employed 
in detaching something from the bases of the leases of plants 
with then forceps, which they did not deposit on thur thighs, 

* A curious circumstance, relatiire lo wasps, attr'icted the notice of Abundance of 
some of my f itiids last year, and has not, I belieYe, been satisfactorily 
accounted ft>r A grc'iter number of female wasps were observed m dif 
ferent parts of the kingdom, m the sp ing and early part of the summer 
of that year, than at almost any former period , yet scarcely ariy nest*>, 
or labouring wasps, were seen m the following autumn , the cause of 
whuh 1 believe I can ex dam Attending to some peach trees in my 
garden, lat^ in the autunin of the ve'ir 1805, on which I had been mak- 
ing experiments, 1 notic-d, during many successive days, a vast number 
of female wasps, which appeared to have been attracted th^s by thi 
shelter and warmth ot a south wall , bat 1 dul uot observe any males 
At leng h, during a warm gleam in the middle of one of the days, a 
single male appeared, and selected a female close to me, and this was 
the only male 1 saw m that season The male wasp, which is readily 
distinguishable from the female and labourer, by his long sntentne ind 
shining wings, ann by a blanker and more slender body, is rarely sOeti out This accounlr 
of the nest, except in very warm days, like the droi|e beO , and the nests 
of wasps, though very abundant in the year 1805, were not formed till 
remarkably late in the season , and thence 1 conclude, that the males bad 
not acquired maturity till the s^eatlidr had ceased to be warm, and that 
the females, m consequence, inured to their lon^ Wmt^ iMdp without 
having had any intercourse with them* 

VoL XIX — April, 1808 S as 
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as they do (I believe invariably) the fanna of plants. 1 have 
also friquently observed the combs of very late swarms to be 
lemarkably thin, and white, and bhttle, which are circum- 
stances very favourable to the conclusion, that the wax is a 
vegetable substance, for it would probably be less abundant 
during autumn than in summer, and that portion which had 
remained on the plants till late m the season would hence 
become more colourless by exposure to light, as well as more 
dry and brittle than when it first exuded, but were it an 
animal substance, there does not appear any reason, why it 
should be more dry and brittle, or less abundant, in the au- 
tumn, than in the spring and summer The conclusions of 
Mr Hunter are, however, always drawn with so much cau- 
tion, and he united so much skill and science with the great- 
est degree of industry, that it is not without much hesitation 
and diffidence, that I venture to put my opinion in opposition 
to his authority 

Elton, Maji 4, 1807 T A. KNIGH T 
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Description of a Mercurial Pendulum Communicated by Mr 
Barraud, of ComhtHf uho has made several, and has been 
highly satisfied with their perfoimante in the Measure of 
Time 

Bescnption of JL HE whole length of the pendulum rod, from the rivet 
that joins the spring to its top, to the end of the screw at L, 
P fig 1, PI VII, is inches, (say 34 inches) The side 

pieces of the frame M M are of steel, as thick as the 
rod, that is | of an inch, and not less The top of the frame 
H consists of two pieces of steel, each | of an inch thick, 
shaped as in the drawing, and screwed over the ends of the 
side pieces M M The inside height of the frame, from £ to 
A, IS 8 tV inches, and the inside width between the pieces 
M M about inches, so that the cylinder stands 4- of alt 
inch clesr of them. The bottom piece N le | an inch thick 

from 
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flrotn E to Ry and hollowed down to i of an inchy Mo ai to fit DMcnption of 

the b itloni of the cylinder • pwdiSui^ 

L IS the bottoiKl of the rod, and one Inch of the end of it is 
made into a screw, that has forty threads in an inch The 
n It K IS I of an inch deep and the diameter of its circle 
from m ton 18 inch, having the upper edge divided into 28 
equal parts, and figured 0, 1, 2, 9, or at each 7th division 
Each of these divisions is very nearly equal to in 24 hours 
The quantity of quicksilver required is between 10 and 11 
lbs It should fill the glass cylinder up to P, being 6 4 inches 
from the bottom of the glass, measured internally hig 2 is 
the cover of the glass cylinder, and fig 3 the bottom of the 
frame, that supports the cylinder, both viewed vertically 
If with this pendulum the clock be found to go tight with 
the thermometer at 30®, and loses l" in 24 hours with the 
thermometer at 90®, it will be remedied by adding 10 oz of 
quicksilver, and if the reverse by taking out that quantity 
Ihe rod should be }• of an inch thick, and of an inch 
aide The spring should be an inch long, and pretty stiff 


IV 

'^Observations on tie Nature of the new Celestial Bodu discovered 
by Dr Olbers, and of the Comet which was expected to 
appear last January m its return from the Sun, By Wil- 
liam Hersciibl, L L D F R S,* 

JL HE late discovery of an additional body belonging to the Account of 
solar system by Dt Olbers having been Communicated to me 
the 20th of April, an event of such consequence engaged my SOU^ 1807 
immediate attention. In the evening the same day I tned 
to discover its situation by the information I bad obtained of 
Its motion , but the brightness of the moon, which was near 
the full, and at no great distance from the object for which I 
looked, would not permit a star of even the 5th magnitude to 
be seen , and it was not till the 24tb, that a tolerable view 

« Philos Trsns for 1807, P ll,pt260« 
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Looked |»r 


Presumed to 
be an asteroid 


could be obtained of that space of the hearensi in which our 
new wanderer was pursuing its hithertlb unknown path 

As soon as 1 found that small stars might be percent d, 1 
made several delineations of certain telescopic constellatiops, 
the first of which was as represented in fig 4, PI Vll, and 1 
fixed upon the star^A, as most likely, from its expected si- 
tuation and brightness, to be the one I was looking for The 
stars in this figfure,as well as in all the other delineations I had 
made, were carefully examined with several magnifying pow- 
ers, that in case any one of them should hereafter appear to 
have been the lately discovered object, I might not lose the 
opportunity of an early acquaintance with its condition An 
observation of the star marked A, in particular, was made 
with a very distinct magnifying power of 460, and says, that 
It had nothing in its appearance that differed from what we 
see ID othei stars of the same size , indeed Dr. Gibers, bj 
mentioning in the communication which I received, that 
with such magnifying powers as he could use, it was not 
to be distinguished from a fixed star*, had already pre- 
pared me to expect the newly discovered heavenly body to 
be a valuabl^e addition to our increasing catalogue of aste- 
roids 

The 25th of April I looked over my delineations of the 
preceding evening, and found no material difference in the 
situation of the stars 1 had marked for examination , and in 
addition to them new asterisms were prepared, but on ac- 
count of the retaided motion of the new star, which was 
drawing towaidii i period of its retrogradation, the small 
cbaiiLre of its situ ition was not sufficiently marked, to be rea- 
dily peiceived tlie next day when these asterisms were again 
(X mimed, which it is well known can only be done with 
night-glasses of *1 very low magnifying power 

A long interruption of bad weather would not permit any 
tegular examination of the situation of small stars, and it 
was only when I had obtained a more precise information 
fiom the Astronomer Royal, who, b} means of %xed instiu- 

T)er neue planet zcipt sub ats tin stfem rvritichen dcT 5tcii and Cten 
jrrosHC, untl Hit im f rnrohr, vreni»sten mit den vergrbssernngCn die iJi 
auwenden kann, von einen hxstcni nicht zu unteibcliculuii 


incnts. 
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loentsi Has already \n possession of the place and rate of 
motion of the tiew star, that I could direct mf telescope 
with greater accuracy by an application oi higher mag^nif}* ^ 
ing powers. My observations on the nature of this second 
new stat discovered by Dr Olbers are op follow 

April S4. This day, as we have already 8een,^the new ce- Observ;nions 
lestial object was examined with a high power , and since a of i 
magnifier of 46O would not show it to be diffeieiit from the 
starb of an equal apparent bnghtness, its diameter must be 
extremely small, and we may reasonably expect it to be an 
asteroid 

May 31 With a double eye-piece magnifying only 75 
times, the supposed asteroid A makes a nght-angled triangle 
with two email stars a b See fig 5 

With a veiy distinct magnifier oi 460 there is no appear- 
ance of any planetary disk 

May 23 The new star has moved away from a 6, and ib 
now situated as 111 hg 6 The star A of fig 4 is no longei 
in the place where I observed it the 34th of Apnl, and was 
therefore the asteroid 1 examined it now with gradually 
increased magnifying powers, and the air being remarkably 
clear, I saw it very distinctly with 460, 577» 636 On 

companng its appearance with these powers alternately to 
that of equal stars, among which was the 463d of Bode*s 
Catalogue of the stars in the Lion of the 7th magnitude, 

I could not find any difference in the visible size of then 
disks 

By the estimations of the distances of double stars, con- 
tained III the first and second classes of the catalogues I have 
given of them, it will be seen, that I have always considered 
every star as Having a visible, though spurious, disk or dia- 
meter, and in a late paper 1 have entered at large into the 
method of detecting real disks from spurious ones , it may ^ 

theiefore be supposed that 1 proceeded now with Vesta 
(vvhich name I miderstand Dr Olbers has given the asteroid), 
ns I did I efbre in the investigation of the magnitudes of 
Ceres, Pallas, and Juno 

The same telescopes, the same comparative views, by Smuhr to 
which the smallness of the latter three had been proved, 

^ ^ ; and J u ko 

convinced 
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convineed me now, that I had before me a similar fourth ce* 
lestial body 

The disk of the asteroid which I saw was clear, well de- 
fined, and free from nebuflosity At the first view 1 was in« 
dined to believe 4 a real one, and the Georgian planet 
being conveniently situate, so that a telescope might without 
loss of time be turned alternately either to this or to the as^ 
teroid, I found that the disk of the latter, if it were real, 
would be about one sixth of the former, when viewed with 
a magnifying powei of 46o The spurious nature of the 
asteroidal disk, however, was soon manifested by an increase 
of the magnifying power, which would not proportionally 
increase its diameter as it increased that of the planet , and 
a real disk of the asteroid still remains unseen with a power 
of 636 

May 23 The new star has advanced, and its motion is 
direct , its situation with respect to the two small stars o d, 
18 given in fig 7« 

Its apparent disk with a magnifier of 460 is about 5 or 6 
tenths of a second , but this is evidently a spunous appear* 
Alice, because higher powers destroy the proportion it bears 
to a real disk when equally magnitied The air is not suflir 
ciently pure this evening to use large telescopes 

May 24 With a magnifying power of 577 I compared 
the appearance of the Georgian planet to that of the aste- 
roid, and with this power the diameter of the visible disk of 
the latter was about one 9th or 10th part of the former The 
apparent disk of the small star near Leonis, which has been 
mentioned before, had an equal comparative magnitude, and 
probably the disks of the asteroid and of the star it reseoif 
bles are equally spunous. 

The 20 feet reflector, with many different magnifying 
powers, gave still the same result , and being already conr 
vinced of the impossibility, in the present situation of the 
asteroid, which is above two mouths post the opposition, to 
obtain a better new of its diameter, 1 used this instrument 
chiefly to ascertain, whether any nebulosity or atmosphere 
might be seen about it. For this purpose the valuable quan- 
tity of light collected by an aperture of 18} inches directly 
received by an qrc^lass of the front view without a second 

reflection. 
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reflection, proved of eminent use, and gave me the diame* 
ter of this asteroid intirely free from all nebulou/ or atmo- 
spheric appearances 

The result of these observations is, that we now are in 
possession of a formerly unknown species of celestial bodies* 
which, by their smallness and considerable deviation from 
the path in which the planets move, are m no danger of dis- 
turbing, or being disturbed by them , and the great success 
that has already attended the pursuit of the celebrated dis- 
coverers of Ceres, Pallas, Juno, and Vesta, will induce us 
to hope, that Some further light may soon be thrown upon 
this new and most interesting branch of astronomy, 

ObservahoM t(f ike expected ComeU 

The comet which has been seen descending to the sun, Resppearsnce 
and from the motion of which it was concluded, that we *** 

should probably see it again on its return from the perihe- 
lion, was expected to make its reappearance about the mid- 
dle of last January, near the southern parts of the constella- 
tion of the whale, 

January 97 Towards the evening, on my return from SeenbyMii|i 
Bath, where I had been a few days, 1 gave my sister Caro- 
lina the place where this comet might be looked for, and 
between flying clouds, the same evening about 6^ 49^, she 
saw It just long enough to make a short sketch of its situ- 
atiOD. 

January 31. Clouds having obscured the sky till this time* 

1 obtained a transitory view of the comet, and perceived that 
it was within a few degrees of the place which bad been as- 
signed to it , the unfavourable state of the atmosphere, how- 
ever, would not permit the use of any instruBaent pioper for 
exatnining it minutely 

There will be no occasion for my giving a mote particu- 
lar account of its place, than that it was very near the eleo- 
trometer of the constellation, which in Mr, Bode*s maps la 
called marhma tUetftea , the only intention 1 bad in looking 
for it being to make a few observations upon its physical 
condition, 

February 1 The comet had moved but veiy bttle from Descnbtd, 
the place where it was last pight • and iSi the air was pretty 

clear. 
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clfar> I usp 4 lO-feet reflector with a low power to examine 
It There was no visible nucleas. nor did the light which is 
called the coma increase suddenly towards the centre, but 
was of an irregular round form, and with this low power 
extended to abput 5, 6 » or 7 minutes in diameter When 
I magnified I 69 times it was considerably reduced in size, 
wfuch plainly indicated^ that a farther increase of magnify- 
ing power would be of no sen ice for discovering a nucleus 
On account of cloudy weather I never had an opportunity 
of seeing the comet afterwards 
Compared When 1 compare these observations with my former ones 
with others Other telescopic comets, I find, that, out of the l6 

which I have examined, 14 have been without any visible so- 
lid body in their centre, and that the other two had a very ill 
defined small central light, which perhaps might be called a 
nucleus, but did not deserve the name of a disk 


V. 


Observations and Measurements of the Planet Vesta By 
John Jekome Schroeteb, F R S * 


Plinct Vesta 
lias no dibk 
with a power 
of 300, 

and an intense 
radiating light, 
like a star of 
the 6th magni 
tude 


The same with 
other tele 
scopes 


xiLT our very first observations with magnifying powers of 
150 and 300 applied to the excellent new 15-feet reflector, 
we found the planet Vesta without any appearance of a disk, 
merely as a point like a fixed star with an intense, radiating 
light, and exactly of the same appearance as that of any fixed 
star of the sixth magnitude In the same manner we both 
afterwards saw this planet several times with our naked eyes, 
when the sky was clear, and when it surrounded by 
smaller invisible stais, inhich precluded all possibility of mis- 
taking It for another This ptoves how very like the intense 
light of th(^ planet is to that of a fixed star 

As the observations and measurements of Ceres, Pallas, 
and Juno, were made with the same e} e-glasses, but with 
the Id-feet reflector, we soon after compared the planet 
Vesta with the same glasses of 130 and times magrnf)- 


From Vhilos Trans for 1307, Pi t II, p 245 
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ing power in the 13-feet reflector In both these telescopes 
Its linage was, mthout the least difference^ that T>F a fixed 
star of the 6th magnitude with an intense radiating light , 
so that th 8 new planet may with the greatest propriety be 
called an asteroid An asteroid 

April 26th in the evening at 9 oVlock, true time, 1 sue- Measured 
ceeded in effecting the measurement of Vesta, with the same 
power of 288, by means of the 13-feet reflector, with which 
that of Ceres, Pallas, and Juno had been made, and when 
viewed by this reflector it also appeared exactly in the same 
manner Of several illuminated disks, of 2 0 to 0 3 decimal 
lines, which I had before made use of for measuring the sa- 
tellites of Saturn and Jupiter, the smallest disk only of 0 5 
lines could be used for this purpose, by it the rounded nu- 
cleus of the planet Vesta, when the disk was at the distance 
of 611 0 lines from the eye, appeared at most of the same 
size, and 1 must even estimate its diameter as ^ smaller If 
therefore, we attend, not to the full magnitude of the pro- apparent 
jection, but the estimation just mentioned, it follows b} c al- flidmcter only 

culation that the apparent diameter of the planet Vesta is 

- ^ of the 4th 

only 0 438 of a second^ and consequently only half or what satellite uf Sa 

I have found to be the apparent diameter ^ t/ie fovrth satel* 
hte of Saturn 

This extraordinary smallness, with such an intense, ra- 
diant and unsteady light of a fixed star, is the more remark- 
able, as, according to the preliminary calculations of Dr 
Gauss, theie can be no doubt that this planet is found m the it is between 
same region between Mars and Jupiter, in which Ceres, Marsandjupi- 
Pallas, and Juno, perform their revolutions round the sun , 
that, in close union with them, it has the same cosmological 
ongin , and that^as a planet of such smallness and of so very 
intense light, it is comparative!) near to the earth This re- 
maikable circumstance will no doubt be productne of im- 
portant cosmological observations, as soon as the elements 
of the new planet have been sufflciently determined, and its 
distance from the Earth ascertained by calculation. 

Libenthaly May 12, 1807 


VI 



266 


NEW METHOD OP SLATIHG. 


Principles of 
Mr Tug well*] 
method of 
roofing 


Hia new mode 
described 


VI. 


On a new Method of Slating ^ and constructing the Roofs of 
Houses hy Mr Lewin Tugwell* 

^I^HE leading principles of Mr Tiigwell’s plan are, te 
' save slate and timber, thus diminishing the expense of a 
roof , and at the same time to render it secure against the 
admission of wind or water The saving of slate is effected 
by lowering the pitch of the roof This likewise diminishes 
the length of the rafters, which at the same time are placed 
fcirther asunder than usual, and besides this the boarding, 
usually placed under slates to keep out the wet, is dispensed 
with entirel} An additional advantage he observes is con- 
nected with his roof It possesses such superior strength, 
as to be capable of sustaining, if necessary, partitions, and 
floors connected with them, even down to the ceilings of 
the modern enlarged dining rooms, if the} be appropnately 
constructed and suspended from it, thus superseding the 
necessity of the otherwise expensive and complicated con- 
struction of spliced beams ceiling joists, &c„ saving tim- 
ber and woikmanship in these also, and finally, by thus 
combining in a frame the roof, partitions, and floors of a 
building, of rendering the whole much more firm and com- 
pact, than any mode hitherto used 

The peculiarities of the mode, and as such necessary to 
be pointed out, cannot be described, and consist in, 

Isf A diminution in its elevation, seen in the beam-raf- 
ters A A, Pi Vlll, fig 1, giving an angle of only twelve 
degrees from the horizon, whereb} both its timbers and slates 
will be lessened in quantitj in a ratio generally as of three 
to four 

Sd/y The increased distance of these rafters, as at B B, 
fig 2, one from anothei, t e to two feet And as, in the 
modes hitherto used, the} are generally at not more than 15 
inches asunder, a farther saving will therein be found of 

* Abridged from the Letters and Papers of the Bath and West of Eng- 
laird Souety, vol XI 
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more than one in three, or as in the proportion of IS to 11 , ina4e 
and which, together with the diminution in their length 
'ibove-inenlionedy while they combine in a system of far 
greater strength and duration, will incur a saving in the slat- 
mg as aforesaid of about a fourth part, and >n thg raftering 
of considerably more than half 

C C, figs 1, Wall-plates in substance considerably in- 
creased , Tiz to SIX inches square. 

D D D, figs 1, S, Foot-beams, firmly inserted in the wali- 
plates, by means of dove-tailed joints, at six feet distance 
from each other, one of which joints is seen at fig 8, lai4 
open, to display the operation of the wedge, as, shpuld it 
inadvertently be driven in on the inside of the plate, and 
where floors, partition**, &c as before hinted, on any occor 
Sion, are to be suspended on the roof-timbers, it would ne- 
cessarily draw, and derange the whole of the supersfrpc- 
ture* 

BEE, figs, 1, 2, Pirst-piecc, of peculiar sh^pe and 
strength, byeing two inches thick, and nine deep 

F F, figs i, 2, Put Loins, or side-pieces, let in, and spikp- 
nailed to the queen-posts, at right angles with the rafters^ 
and at equal distances from their extiemities 

G G, fig 2, Plate-rafters, let into the wall-plates at their 
lower ends, screwed at their centres to the purloins, and 
firmly fastened by an appropriate joint (see fig 3) to the firs^ 
pieces Thus in these is more distinctly seen the peculiar 
aud singular st^bilit) of the sjstem As each of the foot- 
beams, together with its sustained and sustaining rafters, 
king and queen posts, &c , forms an arch, pr rpthpjr a senes 
of arches, of such permanency as not p) be spbduied, whilje 
their parts rpmafn uncrushed, the wall-plates C C, fastened 

* Should it at any time be foreseen that a more than ordinary weight 
Will be found in floors, partittons, Ac , thus suspended on the roof tim- 
bers, It will be only necessary to enlarge the size of the latter, and they 
may therein bt* adapted to any scale required If, however, ther^ 
should be a probability i^at an alteration in the upper chambers may ^ 
some future peiiod take place, and wherein a removal of the partitions 

may be-ome necessary, although it would be &r from being impractica- 
ble, the method may, notwithstanding, all thixifs considered, perhaps 
not be found the most eligible * 
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to them by dove-tailed joint^j as aforesaid, constitute, for 
these intcrvenient rafters, abutments as immovable as those 
of the beam-rafters themselves , and which, like those, be- 
ing firmlv fastened to the purloins F F, at their centres, and 
to the first-pieces at their upper ends, while these first-pieces 
rcnidin unbent in an upward direction, and the wall-plates 
art found immovable outwards, they form, each pair of them 
as permanent an arch as the beam-rafters themselves , and 
thus aiding the latter, they altogether constitute, as afore- 
said, a frame of such singular and uniform strength and 
stabiht}, as undoubtedly to bo capable of sustaining at least 
any weight that it may ever be necessary to lay on it 

H H H, figs 1, 2, Deal laths, each an inch thick, and 
two inches wide, their lower half rabbited for receiving the 
upper ends of the slates, m depth equal to the thickness of 
the latter 

1 1, figs 1, 2, Elates, nailed nearly at their centres to the 
upper parts of the I iths, the nails clenched, and the slates 
cemented on both sides to each othci with putty, or any 
other m ittcr proper for uniting them , »ind thereby effectu- 
ally e\cluding ram, wind, driving snow, and all aerial hu- 
miditv 

K K, fig 2, Oeiling-joists inserted in the foot-beams after 
the usual mannei 

L, fig 2, A partible stage or scaffold for the slater to 
work on between ti rafters, for keeping at all times under 
his thumb a new and appiopriate set of simple implements, 
(as usefully emplo} ec* by rational beings in all other matters] 
and occasiouall} , us the work proceeds, to be drawn back- 
ward on the ceiling-|oists 

M, fig 1, "^Ihe slater seated between the rafters on his 
stage, with his work befoie him, and immediately under his 
eye 

N, fig 7, A discharging saw, that, being of proper tem- 
per, and having a senes' of teeth about three inches down on 
each bide from its point, is occasionally introduced by a 
hammer at its heel, and thus removes putty, nails, &c from 
a broken slate , when a new one, supplying its place, will, 
w ith a little putty under its lower edge to cement it, become 
quite as effectual; if not as firm, as the original one. Pro* 

bably, 
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babl} , the putty having been thus removed by the teeth of New mode of 
the saw up to the nail, a similar instrument, witb however 
finer teeth, would more properly apply fot rutting off the 
latter, when the first might again proceed to the entire sepa» 
r ition of the slate 

O, fig 4, A pallet of thin permanent board, that, being 
put into a mould for the purpobe, receives on its upper sur^ 
face putty, mortar, or any other proper cement , and which, 
being spread over it with a moistened wooden spatula, or 
stnker, obtains a uniform thickness (a quarter of an inch 
more or less), governed bj the depth of the mould, in the 
manner of forming bucks this is afterward divided into 
half-inch slivers, and applied on the joints of the slates, as 
seen at P, fig 2 

Q. fig 5, The mould, of the same breadth on the inside 
IS the pallet, and which, having an edge rising on three oi 
its sides more than the thickness of the pallet, gives that of 
the cake of cement 

R, fig 6, A two-edged knife, for dividing and applying 
the above slivers of mortar, putty, &c 

h, figs 1 and 2, % small set or head of iron, about three 
pounds weight, to be taken with the left hand, at the driving 
of the nails, and pressed hard against their points, thus giv- 
ing them an effectual clinching, and at the same time ie- 
ceiving the impulse of the hammer, so as to prevent all jar- 
ring, disjunction, and dc’-angement Still farther to guard 
against this, and to avoid the absurd piacbceof splittipg 
the laths with almost ettrj nail tb it is driven through them, 
an appropriate brad-aivl^ T, fig 2, with a F head and ch s- 
sel point, to cut its way across the gi im, should be used to 
make a passage for the nail, previous to dnvmg it 

While the pressure of evei> kind of slating on the tim- General defect 
hers of a roof is found in all its p its equal, and the pow^ei 
of such timbers for siistaining it is, by the modes hitherto 
used, very partially applied, and cliiefiv found m those that 
have their lower ends set in its foot-bt ims, an idest of a pe- 
culiar uniformity and consequent stibflity m the general 
svstem here recommended^ as well as separate!} in that of 
fastening down its slates, will, I huuibl} com cive, tinprcss 
Itself on every mind open to conviction • 


Was 
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Was the ralue of these slates duly estimated, hdwsoever 
pIenteoub.and inexhaustible at their quarries, they might 
there, by means of various patterns, saws, drills, rasps, and 
other proper machinery, while moist and soft, be formed 
into differently sized parallelograms, with the greatest faci- 
lity, accuracy, and dispatch, and every slate being made 
thereby to retain the utmost regular size its rough dimen- 
sions would admit of, much unnecessary wa^tr would be 
avoided, and being afterwards legularly cUssed and deno- 
minated by the numbei of inches in their lengths and 
breadths respectively, (as nine fiitecim, ten ti^hteens, 
instead of the burlesque terms ot ladies^ ^ountcsses^ and 
daehessesj they might with much less expeuse be conveyed 
to their respective destinations, and when, whatever the class 
preferred, they would be also much more convcmciitiy and 
effectively applied, than if of various shapes and sizes MilU 
stones^ grindstones, and indeed all others, if laised at a dis- 
tance from their respective destinations, aie prudently di- 
vested of all superfluous matter and weight at their quarries , 
an<i, but for its claim to exemption from all that is rationnii 
there is no cause why the same economy may not be used in 
the removal of slate# 

From considerations of the great scarutv, and high price 
of timber in general, and consequent necessity for our re* 
garding the most frugal use of that article , also, the im* 
mense waste of that ground-woik of all our wealth and sup* 
p^, manure for our lands, that has, through all ages, from 
time immemorial prevailed in the use of thatch) and finally, 
from the certain and very great danger of the latter being 
destroyed by fire , the obvious absurdity of using it at all, 
wherever a better material may be obtained, one might na- 
turally suppose would evince the propriety of an almost uni- 
versal recourse to light thin slates, as a most eligible mate- 
rial for roofing in general 

J recollect no less than six fires having taken place in my 
native village, from its cottages having been covered with 
thatch One of them was occasioned by sparks from a 
forge t another by those from an oven , and three, if not 
four, were generally supposed to have proceeded from the 
liaiids of incendiaries It is observable, that during the 
/ whole 
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uliolo period of the above only one fire has happened there 
tinder a roof formed of slate and that in the bi^ilding of 
all bouses Bince» that article has judiciously obtained a pre- 
ference 

With a view to general reformation m the matter* we may Lombardy 
observe* that from the universal predilection* during about P^l*^^** 
thirty years past* for that very beautiful and quick growing 
plant* the Lombardy poplar* wisely fostered in all crowded 
places* and particularly the metropolis* among other good 
purposes* for the purification of the atmosphere* its hne 
straight timbers begin now necessarily to be taken down 
and brought to market* so that in a short time we may ex- 
pect an abundant supply * and although* being of a very 
light and soft texture* no particular use has yet been as- 
signed them* there cannot be a doubt of their being ere long 
lery generally used* at least for inferior buildings* the pre- Cautions re- 
cautions being regarded of felling them always in winter* 
and when sawn* washing out their sacchanne juices* by lad- 
ing their scantlings awhile under water* and also giving 
them (together with their plank* boards* &c ) extra size* in 
proportion to their want of density The Scotch fir like- scotch 
wise* from the scarcity and dearth of all other timber* and 
particularly foreign deals, begins now to be universally em- 
ployed And were the genius and peculiar properties of our 
immense tracts of waste lands thought worth attending to* 
it cannot be supposed* but that many of them* composed 
of light* pervious* blowing sands* and fit for little el^* 

(such as about Basingstoke in Hampshire* and indeed to be 
found elsewhere in too many parts of the kingdom) might 
be rendered abundantly productive of this article* and 
which also* when felled and sawn* being properly washed* 
would be found very generilfV useful in better erections 
Whenever their long horizontal roots may without obsti uc- 
tion extend themselves* howsoever infertile* in the common 
acceptation* the soil* their growth is generally more rapid 
than in land more rich * but at the same time more close 
and impervious*. Nor* it is to be hoped* will the idea be 

thought 

* There are now lying on the Quay m this town* brought down by 
the Kennet and Avon Canal* many fine treci of Ikrch* with others of 

Scutch 
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th6iight visionary, that were a sufficiency of these articles 
thus easily and quickly procured, thej might afterwards, by 
means of our already numerous and constantly increasing 
canals, and other improved modes of conveyance, together 
With a proper accompaniment of blue slate, or at least the 
factitious red pantiles, be transmitted to every town and 
village in the kingdom , whence the produce of perhaps 
richer lands might be remitted m return, and m some degree 
commensurate to the expense 

Much also might be done by appropriate and judicious 
planning, some houses containing by far more room, and 
particularly usejki room, than otheis under the same or a less 
quantity of roofing 

Instance 111 The danger of the slates being broken , and the insuffi- 
Slequaty^ of ®*®**®y putty or cement, to keep the joints wcather- 

fhe method tight, have been objected to Mr Tugwell s plan lii answei 
to this he points out a house thus covered in upwaid of three 
years ago, which has remained during that time impervious 
to wind, wet, or dampness of any kind from the an 
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Heights of ititious Places m Jiance^ , by Dr Blboer 
Conchtded from Vo! Afi//, p 308 

Sect IV 

Bne/ description of some mountains in (he department of 
Mont^ Blanc 

^ dllcv des TL'iIE lallc} (les Bornes, the bottom of which is scarce!} 
burner higher than the plain of lake of Geneva, and which is 

Scotch and sprurc fir, more than forty feet in length, although of less 
than fortv years growth , they, several of them, square two feet at bot- 
tom, and nearly one at the lop , m iny of the larch, approat hing nearer 
to parallelisms, arc straii;ht, and free from knob, and the lower lengths 
of even the Scotch fir cut very ^ood board , while their tops serve well 
^ftthofl of coarse roof timber^ , bm as the knots in these dispose theif scantlings 

t«’ea ting knotty to warp in drying, care should be taken to soak them immediately from 
plants the saw pit , and m about six weeks after, ludiciously to stack them from 

the pool, placing tht most kiiou> •\lwa)s at the bottom of the pile, where 
b^ nil *"11 of i>uch wirping would generally be prevented 


sepahited 
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feCfNmiUNl from it only by the naountams Saleve, Sion, and 
Voimclie, has for ite limits to the south a chain of moun- 
taras in the same hue as mount Brison, and the direction oi 
which IS parallel to that of tlie central chain The course 
of the Arve, and the low mountains that skirt the western 
shore of the lake oi Annecy, are its boundaries to the north- 
east and south-west. 

Ml Snussure has describe^ only the mountains on the Southern 
north of this vallev The chain on the south, taken toge- 
ther, is at hast 1 5 miles long Its greatest height, like that 
of the Juia, is to the south-west One mountain there, la LaTourneite 
Tournette, rises 940 toises above its base Tlie precipices 
ot this chain look fioin the Alps, that is to sa}, the strata 
slope towaid them The Limestone that composes them is Silex inter 
compact, including great numbers of imbedded ilints, and •’Parsed m 
not unfrequenth we meet with calcareous rocks, the tops nf 
which are corapletcl> capped with silex 

Though the mountains that form this chain aie dll con- 
nected together, except that the continuity is occdsionally 
Hiternipted by a transverse i alley, they have almost as 
many different names, as there are parishes at their feet 
Ike strata are much more regular m the north-east part ot 
the chains, than in the south-west Thus the mountains ot 
St Laurence display horizontal banks, much resembling 
those of mount Sileve, while at Villaz and Dingy, where 
the principal branch of the chain has a peieeptible inflexion 
to the south, the strata lose their uiiiform honzontality, and Vdnation m 
this more and moie as we approach Tournette, wheie we the strata 
see some completely broken, others arched oi raised upon 
themselves , a character, as already observed, aiaiouncing 
the vicinity of a transition chain Lhe back of this ehain 
toward the Alps falls into the valley oi little Bornand, at the 
bottom of which flows the river Borne Over this river is a 
bridge more than sixty feet high 

The two pnneipal summits of this chain are Pormonaz Pormonaz 
and Tournette Pormonaz is neaily in the middle ol the 
chum, and rises 540 toises abo\e its base The first part of 
the ascent 18 through a very thick wood, from which, after Thi -k wood, 
i journey of two hours and half, you enter into rich pas- 
tures, bounded on all sides, except to the north-east, by 
\oi XIX— 4.PRIL, 1808 T 
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cliffs more than 180 toises high In these meadow#, which 
form a Natural amphitheatre, are huts, where you may spend 
the night on occasion, and whence there is a pleasant view 
of part of lake Annecy and the surrounding country From 
this station you gam the summit of the mountain in an hour 
and three quarters Nothing can be more drearv than the 
Extensive bale top of mount Poimonaz Figure to yourself a last flat of 
limestone rock, perfectly bare and destitute of vegetation, 
intersected by clefts in every direction, like the table-land 
of mount Plattet, and you will ha\e a just idea of it Here 
and there at the bottom of these clefts are seen the dry 
trunks of some lifeless firs, the brown colour of which forms 
a striking contrast with the whiteness of the rocks amidst 
which they are found 

Flints In no part of the chain did I find nodules and caps of 

flints so abundant The analysis of one of these nodules 
gave me 0 87 of siliceous eirth y et when reduced to pow- 
der an acid excited a slight effervescence in it, from a small 
quantity of calcareous earth, either forming a constituent 
part of it, or from which the surface could not be completely 
freed 

Tournctto From the summit of Pormonaz Toumette appears to ad- 
vantnge« It is seen directly south, and exceeding in height 
most of the mountains around it as much as Mont Blanc 
surpasses the summits in its vicinity 

Ascent to it Toumcttc may be ascended by the way of Talloires, but 
more easily by that of Thones, a small but very ancient 
town, now the chief place of a Circle, which is seated at its 
Th6ats east foot This town is built in a ver\ narrow valley, which 
on this account enjoys a warmer temperature than the larger 
vale, as is evident from the plants it produces 

From Th6nes you proceed along the bottom of this val- 
ley for half an hour, then cross a branch of the SiAre on a 
wooden bridge, and reach the hamlet of Clefs Thence 
the road continues through a wood of beech and firs, not 
very thick, to about one third the height of the mountain 
At this place are a few summer huts The first tune I 
Refltntflacier astended Tonrnette, which was m 1799, I found on the 
12th of August, some distance above these huts, a cake of 
frozen snow, several feet thick at bottom, the only place 

where 
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tvhere it6 thickness could be estimated^ and extending up 
the acclivity of the mountain quite to its summit * The pre- 
ceding winter having been severe, so much snow had fallen, 
that the heat of summer had not been able to melt it, a cir- 
cumstance unheard of before, for the oldest inhabitants 
could not recollect, that the snow had ever remained longer 
than the end of June 1 conceived this mass of frozen 
snow might prove the nucleus of ac glacier or the second 
order* and in fact the following vear, when I returned 
thither in July, I found the snow, far from having dimi- 
nished, had lather increased, so that the recent production 
of a glacier on this mountain appeared to me very proba- 
ble 

On approaching the summit the stone assumes a fissile 
character, which it had not below, and we meet with dodc- 
caedral calcareous spar hiielv crystallized, and several frag- Spar 
inents of gritstone, of winch there is a stratum 1 16 toises Gnt 
above the level of the sea I did not perceive any nodules 
of silex, which are so common on mount Po|niona 7 The 
loftiest point of Tournette is a very remarkable rock It Singular rock 
IS nearly circular, 94 feet high, and 145 in diameter, stand- 
ing alone on a point of the ndge that forms the summit, 
and cut perpendicularly nearly alike on every side There 
IS no getting to the top of it, but my means of steps cut m 
the rock on the north-east Jt is no doubt from this rock, 
standing there like a sentry-box, and seen from all the sur- 
rounding country, that the mountain recened its name 
The prospect from it is very extensive and interesting. To Prospect from 
the east it takes in the centre of the grand chain, and all 
the secondary ones attached to it in succession to the south- 
east the mountains Tarenteuse and Maurieune to the south- 
west those of the department of the Isere the chain of 
Jura to the north-north-^est and the lake of Geneva to 

* Mr Saussure first distinguished the glaciers into two kinds The Glaciers of twe 
first are included m the bottoms of the high valleys, almost all in a kinds 
transverse direction, that terminate at botu m in the low longitudinal 
valleys, while at top they form grand, de~sac surrounded by inacce 
sible rocks Such are those that terminate m the Valley of Chamouni 
Those of the second kind are not included ui valleys, but spread over 
ih# dopes ot lofty summits • 

T a the 



S76 

Another load 

Vineyard 
rhr&nuts and 

walnuts 


GEOtOGICAl OBSERrATlOK^ IN FRANCE* kt 

the north Beneath youf feet you have a bird^s eye view of 
the lake of Annecy* and the fine plains around it and 
westerly , toward the Lyontiois* the view extends very far, as 
there is nothing to interrupt it 

The road by way of Annecy and Talloires is much more 
laborious The ascent from Talloires is very steep, and not 
free from danger In the neighbourhood of that town is a 
fine vineyard, formerly belonging to a convent of Benedic- 
tines there , and the road to it from Menthon is shaded by 
walnut and chesnut trees The mountain itself is very rich 
in plants, whichever way you ascend it 

The following table exhibits the heights of the difierent 
places that have been mentioned, in fathoms and thousandth 
parts above the level of the sea, as calculated from the height 
of the barometer, both according to the formula of Deluc 
and that of Trembley, with the mean temperature by Fah- 
renheit’s thermometer, and the time when the observations 
were made 

The height! of some of the principal points, as given by 
Deluc, Pictet, and Saussure, are also added 


TABLE 



TABLE of Heights above the Sea, in Toi&es and Thousandth Parts. 


GEOLOeiCAL OBSESTATIOHS IV FRANCE, &e 


■sl’ « 

U .A to 

“ 

s£ s 

o 

» eo 

*•2 2 

JS ^ GQ 

00 

M's ^ 

o CO 


0 0^00 
O O to o o 

U) CO ^ ^ 

<0 « O CO 

Cp o 11 CO 
^ CO OO IV 


CO CO CO CO 
eo «0 CO CO CO 
OO 00 m H *1 


»0 CO CO ts. 


6 

0^0 o 


00 00 CO 

01 o c» .eo 

'O !>• CO 


CO 

eo 

CO 

CO 

CO 

CO CO 

2 r 


eo 

F -1 

coP 


CO 

uo 

*o 

-4* 

©1 

©1 

Iv 


tv 

CO 

CO 

eo 

CO 

5^ 

CO 

CO 

CO 

VO 


00 

eo 



CO 

Oi 

4* 

4I« 

■4* 

o 


l>- 



CO 

e 




•o 

o 

o 


tv 


70 

e 

CO 

Iv 

»o 

fH 

»o 

4* 

Co 


s 





n 


JS S Oh eu S 


0- S . _ _ 


cu 

MO 


s ® 

00 GO 


u o 
a s 
a a 


V > H 

0< 


CM FI 

2 ® 

00 00 


(U *mt 

a cu 

3 O 

»-» CO 

*0 O 
©t 00 


Oi 


cu 

A 

CO * 
CO 


a 


00 

c< 


J2 

a 

S 


« o 

§ ^ 

S M 

s 

o -c 

s 


I 


I 


e 

< 


o 

•» 

id 

73 

(/} 

w 

8 

a 

o 

S • 

S 

o S 


p 3 ® .s 

e ^ 


^ 'O 

^ .2 
a -1 
o 

W s 


« 2 
& a 

^ I 


t) 

> 

4 - i 2 

S «« 

S S 

2*c 

Z £ 

US Up 

*- o 


o 

»> 

•w 

c 

a 

o 

S 


a 

— c 

-I 

e o 

-8 

s 

< a 


> ^ p2 


8 ^ 

^ a 

a 

73 


5 •£ - 


8 • 
u • 

.PA ® 

"3 o 

Ji c 
^ 8 

3 •§ 

->5 

a-^ 

B 

3 2 

^ S 

a 8 

t Q 

— CJ 


-2 

73 

> 

V 


^ • 

8 « 

8 1) 

1 2 

S 

u. V 

in 73 

<= 8 

O 


3 O 

1-4 c /3 


I 

5 S 

S S 

“> l>. 

x: S 

* 

Bi e 


V A 

Q «« 


“ ' S s 

a O 


9 O 

z z 


^ _ 
y> 8 

O ^ 

t 5 U 


43 O 

8 M 

3 tS 

O 


W 0 

I 

1| 

< < 


arr 



278 


GEOLOGICAL OBSERVATIONS IN FRANCE, &C 


S QCo^GOCOcocoeo o^eoop 
iioovo«o«ooeo^ffNO*-< cooo 
*S<^vOOCO^ooeoop^ooiO'^oo»oo 
§§COH»i>.C^-^p o;O«OOIs.WOc0 
^&«i«QO«o(ovo^c«*oooooaor^^'4« 
<H i>.t>.aiOiOi^oiooc^co«o o^e 

T3aC0e0Q0<O00-^«^0On<00 

U 

< 


eop^ ^ 


Oi O) ch ' 


S 3S S 2?^ 

OiWcoeocoo^OK. 


^ e e e o e 

a 2 ‘o 'H Cl <o 

S ®5o'«»n.^ — 

•fl VO ^ ^ 


pH I— I v-it k/) 

00 t>. VO 


O^o 

<N -ft GV 
VO VO VO 


I 


< 

00 


< < 

^ ^ 
o ^ 


o 

V 

a 

H 


o 

00 


bO 

3 

<>> 


g g 

« o 

o 9 

pH •■ 

o 
00 


3 

3 

*-^ 

00 

OI 


CL 

I §:!-2 

c .. 


d; o 

^ 2 

N. 

^ &; 
00*3 

00 ©I 


o 

00 


's 

•-> 

o 

Cl 


cu 

z 

g OJ 
2 

feO 
■3 3 

< 
VO 

Cl »H 


kS 

Oi 

•H 

ss 

IN. 


iS 

u 


c 

: • 5 

• • G 

. . a 

• • o 

1 e 

3 -K « 

P « J3 

H -K - 

p5 ^ 'B 


B 

g 

3 

;/s 


J3 

O 


O 

e 


®L 

«0 

a 

G 


Jh * 


0 

V 

1 ‘ 

5 : 


> 

6 

G 


a 

5 =s 
S X 

eo S 
CO CO 


jO 

O 


O 


o 

c 

s 


& • 

V 

> 


Q 

o 


« 
c 
c 
kT s 
9 S 
fer c C« 

5 5 c 

s = 

= s 

CO t« g 

« ® flQ 

c « ^ 

a JG tti 

KS; Q 1-4 


Another defile of mount Vergi • • • •• •• 25 July, 1800, 2 PM 736® 1180 833 1208333 

* According to Saiusfurc, 717 S6«5 t T)eluc, 780 666 Victet, 76o 666 

t Deluc, 947 666 Pictet, 940 333 § Saussu-e, 226 666 

II Deluc, 25 Aug 1765, 374 666 and E4, 25, 26 Aug 1770, 374 833 f Pictet, 943 

Lake 



GJCOLOGICAL OBSBRTATIOHS XW FRANCE, &C 


279 


2 CO ^ 

^ CO VD 
^ 00 ^ 

8 f ^ Oi ‘O 
o £ 00 CO 
< H CO *o *0 

o Q ro O 

O C CO o 

•g 3 *fS 00 »0 

oj o 

80 CO 

^ 00 »o ‘O 


CO -H’ CO o o 

CO ^ CO o o 

eO H* OO ^ 'O 

1-4 O^C^lx- 
co Oi op 29 

«0 ‘O 


O -el' CO 52 O 

0 -«i» CO 52 o 

»0 Oi 00 ^ c 

eo o 00 

01 o# *o «o 

*o »o 0 ^ 


^ CO CO O 
CO CO O 
00 CO O 

00 ^ oe 

« o O) 
) 00 


O CO O CO 
>o oo ^ CO 

o c - 

sO 00 O o 
<N dC ^ 


i?is 


C O CO 
O p CO 
O ^ 00 


CO '2 ^ 

^ •- o 

^ 5 *0 «o o 

PN ^ ^ 


^ P 5 $ ^ 2 S 

>o c ^ "C - 9 ^ 

©» 40 o -• oo O J 

In. O ^ 40 CO O ^ 

Tj* ^ sO 00 l>. jO »0 

Oi ^ »o »o *0 *<» »o 

•-< «« P^ f -4 ^ 


§ S - O ^ 

SS’S 2 


e o o o •-» w o — •i' 

«Ojj CO oO^N— 

4 OOg 0 o — oo-oco» 2 ’^ 


g SS-- SSS ? 5 a.ss^<< 

« ■^'Ojph 

1 a 1 S S 8 5 I S 8 o 5 5 I I 

•SN.lfloS aooo| ooooccoooojl 


>4 >% 00 Of} bO 
-= -r P P 3 

4 -^ < < < 

Cl !>• — 00 Oi 

c< ot o» « 


c • • 

£ « « 

O' 9 

^ w 5 

O. Q 

*3 

S”? 

^ S 2 


U 3 S ^ M 


g u >« =: J 3 n 

s s 6 > 8 's 

® g* ® * C a 

2 c s * s a 

3 ,2 s » ^ 



f«0 


CE0L6GXCAL OBSSKYATlOirS mAVCif &C 


^iteoo ^ofoO«555$fl^ 

5 CO Q ,.co O o» 00 CO 

•g^oo o <o — »ocooOtftoo 

gSoiC^ «Kh«‘4iC)00^-« 

C»£c0*0 

<H «o ‘O 


^ h. ^ c> 
eo CO 4i C 
^ »o «o to 


& fe 6 


eo ^ ^ CO O 

GO CO CO o 

coco*-< 0 )t 0 - 

»fj ao ^ ©* 

00 CO CO ^ *o »o 
CO O) O) h* !>• 


CO 

00 

CO 


50 


CO CO 

igg 2 


o T) 

d 

CO 


tfS 



CO 

Of 

CO 

Os 

t! Q 

d 

•4* 

Ot 

d 

CO 

00 

»o 

»o 

IM 

< 

CO 

*o 

*o 

kp 

»P 

*o 

d 

o 

Os o 









rH 


l-< 


o 

e 


e 

o 

o 

o 


e 

o 

11 

CO 

CO 


OS 

»-4 

tw 

CO 

o 

00 

Oj 

OS 

•P 


00 

OS 

o 

l>- 

OS 

•mt 

o 



tw 


tw 

fcw 

00 


»o 

CO 

tw 


CO P CO CO 00 CO CO 

CO o CO CO CO 'O CO 

fH ifl CO CO 00 00 

p> <N 00 •-< F^ 

00 Z. Cl cv -«S» 

CO O) O) 0> lew N. i>» 


rw d GO 
CO Oi 
CO CO »o 


»0 00 F^ 

•O 00 

CO 'io 


l«Ci 

g •< eu 

S '-^b 
t n 
2 0^-^" 


i g 


5S ^ ^ ^ 

c ^ ^ ^ Cl 

O d o ^ 

P d ^ S ^ CO 


iw 


OA bO 
SB P 

c ^ 

CO O 

.-N d 


oo 

s 


w 

o 

v4 


»o 

o 

s 

o 


»o 

00 


* i o 

o ® 

s 7 

g rt 

P £ s 

tf) C tf) 

s* e§ 
cC ec 
O) rs CO 

c 

I-I CO ^ 

S 2 

o 


bO 


P O 

C CJ 
& < 
C tw 

C o 

° s 

O 


c 

v 

pa 

e 

p 

o 

6 


g ^2, 

c-id 

c O 


^s< 

Ui« 

• e *5 » 

i| i 

CO a X 


s s ^ 

•< I 

h. n c 




OS 1 

o 


o ^ ^ 1 

00 


00 g tw 1 

fH 


1 

bA 

P 


g* ^ ^ 

< 


< a •«: 

GO 


d ^ — 

F-* 


F-' FN 


' s 

^ s < 

O « 

r^ ^ CO 

- 00 oo 


P tw ^ « 

*1 ^ F-< 

> bA ^ 5>h 


*H d CO 
^ Cl Cl 


s' 

w> 

(S 

fe 


a 

o 

e 

c 

CL, 


N s 
B 


o 

o 


*p 


o 

c 

0 

w-« 

-2i 


p 

o 

iS 

p 

X 



&Eo;.oaw*v atimvATiw* maahcs, &c 


£ ^ CO 

® ^ CO 

-p ^ ^ ^ o< 

8 2 O O^ 2 ? 

ju S *0 d CO 
-sje-* b* CN 

o eo O O 
u CO O O 
•g ^ 00 O *0 

SS S2 0*i 00 

8P CO d cn 
^ d d 


SlliiiSiiil 
iSISSalliiitg 


o 

s 


eo ;o O 5 $ S 2 

CO ^ 5 S 2 

CO ^ o ^ 

CO 

a 


CO ^ o ‘ 

CO CM o S. 

cr) a» 06 Q> 2 * 

-I — 

»H fH ,-H 


t>. ;o <>• *0 'i* 

^ O ^ ^ 

S 5 ^ o VO ^ 


d d 0> CO 2 2 

CD o »-• d ^ 
go CO CD OO OD CD 


VO 

s 




e o 
^ Oi 


o 

tm. 


S OD flD * ^ 


S o- ' ' i-s; 

-T^ ^ 


< 


S 

s 

VO os' 2 * ® 


I s 




^ ^ 
1^ 2 


e 

H 


bC 

= 033 


O. 

^ o 
75 


O. 

4^ 

75 


O O CO 

Qvf fX -iF d 




< "b 


s • 
a ®- s 
0. 


3 < 


S - «» 

i’i 


C #5 


^ In. 
d »-< 


b» bN 


•3^ 


3 S 3 
<•>-)•-> 
d 

S d d 


S 

0U 

■^O 

d 

d 

o^ 

In. 


o« 

o 

c /5 


^ S 

A. S 
^ A 

a 


2 

u 

£ 


A 

^ I 
spi 

« .5 o 

S' s ^ 

8 y-^ 

A ^ U4 

•*- SI ti 

o t; 3 

5 5 fi 

•3 A 3 
iJ H CO 


V 

a 

pH 

!3 


o 

u 


.3 

C 


3 


V 

•c 


o 

s 

o 

s 


o 

o 

a £ 

flu ♦- 


S a 

^ A 

o V 

^ S 

bO ^ 
G 


As. O 

•y 

O 


3 

K 


G 

s 

H 

c 

o» 


•o - 

® u 

8 5 

.G 

A M 

•s a 

•S s 

S 3 * 

a 1 
i 

m 

s 

Pm 

«*4 

o 

JS 





m 


evtTtfits 01 THE torrr roti oft 


Vllf 

On tie CuUioaUan of the Poppf Bj/ T Cogaw, M 
GlKtLZMEW, 

Although the ardour with which the Bntibh nation 
pursues whatever promises to be of public utility, is poihaps 
unequalled bj any other, and certainly exceeded by none, 
yet there is one subject which has hitheito been pernntted to 
Colmauoftof escape our attention, and in which several nations upon the 
continent can not only boast of their supeiior policy, but are 
already enjojing considerable advantages from it, I mean the 
cuilnation of the poppy to a great extent Joi the benefit oj its 
oUj as an article of food^ and for other useful purposes 
Objection tolt It Mull doubtless be remarked, that we ought not to ascii be 
the neglect of it as an article of food to tnafltniton altogether, 
but to a superior caution, as the narcotic quality of the 
poppy readers it totally Unfit to be taken inwardly This, rt 
is allowed, is, in appearance, a very formidable objection, 
and as it respects the lives of multitudes, it ought not to bo 
tieated with levity the objection itself, and the argument 
from analogy on which it is founded, ought to be completely 
confuted, before the article can be recommended to the com- 
munity in this novel point of view 

Answer to this We might observe that the objection is solely founded 
objection upon very slight and imperfect analogy It assumes, that, 
because soma parts of a plant are noxious, the whole must 
be equally noxious But this assumption may be confuted 
in numberless instances Daily experience testifies, that dif- 
ferent parts of plants possess not only different, but opposite 
qualities Oranges and lemons which arc used in prolusion, 
possess juices ^hat are both palatable and refrigerating, but 
these are enclosed in a rnid, the essential oil of which is ex- 
tremely acrid and stimulating and it is well known that the 
bland and nutritive tapioca is thcpioducc of a tree the roots 
of which are highly poisonous In this case, therefore, the ar- 

* Papers of the Bath and West of England Society, vol p 331 

<’11 men t 
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gument from analogy may be considered as a very piopor mo- 
tive for caution, but if it advances farther, it degenerates 
into a pernicious prejudice 

1 here have been, however, many incidental circumstances The oil 
which have had a partial influence in removing these preju- 
dices It IS well known, that compounders of medicine have 
made a very liberal use of the seeds of poppies, as substi- 
tutes for the oil of sweet almonds, without the least detn- 
mtnt to the patient They have sometimes imputed to \% 
additional viitues, front its being supposed to possess narcotic 
propel ties But thit they have erred in their hypothesis is 
plain, trom the practice of miny individuals, whohave made 
the seeds ot poppies a common arlicle of food* also 

But It will be the principal object of the following paper 
to infoira the inhabitants ot this countiy, through the me- 
dium ot your publication, that the above objection has been 
repeatedly advanced and rope itcdly confuted , that expcri- Cultivated 
ments, first made with a degree of caution, have Anally re- ^ 

moved prejudices long and inveterate, and that the white oU ' 
poppy epapaxer hortense hi mint alho) is cultivated to a very 
gnat extent in France, Biahant, and Germany, an9 more re- 
cently in Holland, cliHfly to ext i act the oil from itssieds, 
which lb found not only to be salubiious, but to be peculiarly 
delicate in its fla\our It is now become a considerable ar- 
ticle of commerce thi oil of a superior quality, for the use 
of the table, and the intenor for manufactoneb and various 
othei pui poses It is produced not only with considerable 
profit to the cultivator, but also to the merchant and cun- 


sunier 

As It 16 natural to imagine, that the prejudice** against the prejudiceii 
common use of poppy oil for culinary purposes will be very asamst it 
geqtrul, since they are apparently sanctioned by prudent cau- 
tion, It IS not expected that the most positive assertions, 
founded upon the expenence of strangers on the continent, 
would be si fScient to remove them But a circumstantial 
narrative of a contest which jias already taken place, and 
the final tnumpb of experience over the opposition founded combated. 


* See Prosper Alpiniis, lib. iv, cap i Geofrey^ Mat Med topi li, p 
71S Lewie’s Malm Medica, Arucle P^paver Album 
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on analogous reasoning* and a particular statemenbof the 
advantages which have accrued to the cultivator* merchant, 
and consumer, may perhaps attract the attention of some 
agncultunsts in our own country, who may thus be en- 
couraged to make similar experiments and as the issue must 
he the same, they will be able to produce absolute demon- 
stration, that the oil is totally destitute of the noxious quali- 
ties, that have been ascribed to it , and finally convince the 
public, that It may become a cheap and usef ul substitute for 
the olive oil, and a very beneficial article of commerce 
For this purpose 1 shall state to the agriculturist a succinct 
account of the rise and progress of the cultivation of the 
poppy, in order to express the oil from the seed, the manner 
of cultivating it, and the emoluments which have been re- 
ceived by the cultivator, from authentic documents in the 
Dutch and German Janguages which ate in my possession 
In the year Society established at Amsterdam 

for the encouragement of agriculture, being info'*mcd that 
the oil of poppies was cultivated in several paitsof hance^ 
Flanders^ and fitabant^ thought it an object of sufficient im- 
portance lo make more particular inquiry , and they learned 
from indubitable authority, not only that it was generally 
used in the place of olive oil, but that several thousand casks 
of It were exported annually, a large quantity of which was 
imported into Holland^ and sold under the name of olive oil, 
or mixed with it in considerable abundance, and they appealed 
to several merchants who were members of the Society for 
the tiuth of this asseition, without being contradicted 

These facts induced the Society to propose three premiums, 
consisting of a Ai/ier medal and ten ducats each, which were 
divided into the three following clas'its 

The Jirst to the husbandman who should sow not less than 
half an acre of a claifey soil with poppy seed , the second on 
a sandy ground and the third on turf or peat land. 

They also offered to the pci son who shall have cultivated 
the laigest quantity of ground, on the two first species of 
soil, in the most masterly and advantageous manner, a gold 
medal y \b\vlq fifty ducats^ or that sura in money, in lieu of 
the above premiunv^. 


The 



cutTfr* ^ ^ 

The handidfttes weri to give an accutht^ itatfertient 6f th^ 

€(uantit} of seed sown per acte , tha tlAie of sowihg, tfed df 
gathering the poppies, the quality of the soil, the hiattw* 
of procedure in every part of 'the process, the cpiatitsty of 
oil produced, and the total of the expenses 
fn consequence of the above proposal, in the year fellow*- Claimant for 
ibg (1799) Mr P Haak became a claimant, sentm satis- 
factory specimens of the oil produced, accompanied with 
testimonies from two respectable physiOians, that upon expe- 
riments made, It fully appeared that the use of the oil xvas fiot 
in the least prejudicial to the human constitution , and that 
the oil-cukes were very wholesome and nutritive food for 
cattle 

1 he Committee appbinted to receive this report not only 
expressed their entire satisfaction at the attestations of the 
physicians, but they laid before the Society at large an 
account of the proceedings which had taken place in France, 
upon the interesting question concerning the noxious or sa- 
lubrious qualities of the poppy oil, in the following Narrative 

So early as in the beginning of the seventeenth century. Proceedings la 
the oil of poppies was produced in such large quantities, that 
It gave ribe to great and lasting contentions, which rose to good or bad 
;iuch a height, that the government was desired to interfere, p^ppy® 
and appease the contcndfhg parties , cither by authorising 
the use of this oil. or totally to prohibit the consumption, 
according as expi riments should decide whether it contained 
the noxious qualities ascribed to it, or not 

The opposers urged the objections already stated they as- Argument 
serted, that as the capsuluin or popp}-head contained ®**‘”*^ 
juices highly narcotic, this must also be the case with its 
seeds , that the frequent use ot the oil extracted from them 
exposed the consumer to all the dangerous consequences 
arising from the too liberal use of opiates, and that they 
would finally obtund the faculties of the soul, that the oil 
was of a drying quality, for that it was upon this account it 
became peculiarly UaefuL to painters they therefore implored 
government to confine Us uses* to this object 

The advocates maintained that no proofs existed of these Amwered b/ 
pernicious effects, but on the conti ary, experience testified 

that 
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itilat Ibe laeda weie peeuharly mitfiuve bdtb to men crfd rat^ 
tle^ they asserted that the ancient Romans, concerning whose 
mental powers there could be no doubt, were accustomed to 
mix the oil and meal of the pofipy seed with honey, and 
have It servbd up at a second eourse at their tables , and Chat 
It wat on account of its nutritious qifaliUes so welt known to 
the Romans, that ytrgU gives it the title of tescum^food^ by 
way of preeminence, and that the peculiar qualities of this 
oil rendered it a desirable obicct of cultivation, and (hat taste 
was delicate and pleasant, someuhnt resembling that of the 
hazel nut, that it continued in a 4 uid state, exposed to a 
much greater degree of cold than vas required to congeal 
the olive oil , that it contained a larger quantity otjixtd air^ 
which preserved it a longer time from being raucid, that in 
these particulars it not onl> approached to the finest ot/ of 
Provence^ but it mitigated the disagreeable taste which that 
oil acquired by length of time, and that the poppy oil dt* 
cidodly deserved a preference to every other oil expressed 
from seeds, whether nut, almond, or beech , which, tho’ they 
yielded large quantities, soon became rancid and as there 
was no appearance of its being pernicious in the more exten- 
sive use of It, so valuable a pniduct ought not to be confined 
within the narrow bounds of the painter's use 

Things were in this state, witbuat any prospect of accom- 
modation between the parties, when the severe winter of 1709 
overtook the combatants This damaged the o/irc, nut^ and 
eimond trees to such a degree, that there was a great scarcity 
of their oils, and they were obliged to have recourse to the 
substitutf s, bccch and rape, &c But it was soon perceived, 
that these were far inferior to the oil extracted from the red, 
white, or brown poppy, which had a much nearer resemblance 
to the small portion of the olive oil which the winter had 
spared 1 his was consequently mixed with the olive oil 111 
the proportion of 4 -, without the least opposition But 
when It was attempted to veil the poppy oil in its pure and 
unniixcd stare, the opposition became so violent, that the 
Lieulemnt-Gencial of ihc pdlice of Pans resolved, in the 
}r<ir 1717 to oidti ihe mtdical faculty of that city to make 
. the 
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tH« strictest examiiifttton eoncer&mg this tnhjsctv and delim 
in tbeir report ^ 

^he faculty appointed forty of the most celebrated prac* Report of a 
titioncrs in mediane as a oommittee of inqoiryi who were 
witnesses to various experiments accurately made, and wbptc uf fovour 
report was expressed in the followini; terms ; am sentutssaai 
doctores, mhd narcoitch aut smttati tntmta m sc cantmerCf 
ipsiuB Msum tokrandum esse exutmaiunt f that is, they were of 
opinion, that as there is nothing narcotic or prejudicial to 
health contained in the oil, the use of it might be permitted. 

But this decision was unsatibfactory , and popular clamours Popular cU*- 
determined the court of justice to pass a decree in the year 
17l^t whereby the sale of poppy oil, whether mixed or un- 
mixed, was prohibited, under a fine of three thousand hvres 
for the first offence Notwithstanding this prohibition* the 
sale of the article was clandestinely encouraged and gradu* 
ally increased until the jtar 1735, when the court issued a 
severer decree, enjoining it upon superintendants appointedj^ 
to mix a certain quantitj of the extract of turpentine to every 
cask containing lOOlbs uf this oil , of which not less than 
two thousand casks were consumed in Parts aloqe « This at* 
tempt to render the use ot it impracticable, had po other 
influence than to annihilate the public sale of the art)c| 0 | 
but the secret demand for it increised till at length, m tht* 
year 1773, a society of agriculture undertook to examipp 
with the closest attention all that bad been alleged, cither by 
writing or otherwise, for or against the genera) use of tbi9 Pil, 

Experiments wpre repeated in th^ presents of tbp most dis* 
tinguished cbym>sts, with the siiinc result, and the Society 
presented a petition to the Minister of Police, setting forth 
the great advamages that won id accrue both to commerce 
and agriculture, by reversing the pruhibilign 

This petition was put into the hands of persons who vended 
various kinds of drugs, and whg had, as a body, opposed the 
subject of it, with orders to state all tfitir objection! Co the 
fnedical faculty, by these. means the faculty became masters i 
of every thing that was urged in the debate They again deterim* 
made several experiments in the year 1776, and finally con- nauon m it< 
fymed the decree of the faculty Hsued in 1717, declaring 

• that 
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tbct tbe tttl of .froppies Mt iii^uriouft to liealth, 4hal li did 
not contuitt a narcotic power, and that it might be recom- 
mended tb general use with the utmost safety* The medical 
facult}* at Luk had also made a sinplar declaration tn the 
year 1773 from that time to the present the cultivation of 
the poppy hns hot met with any formidid>)e opposition, and 
has increased to Such a degree both m France and Brabant^ 
that they have beed able to export a considerable surplus, to 
the great'advarftaga of the husbandman, as well as the mer^ 
chant and in seasons of scarcity it has been found of the 
most essential service, ih all cases where the use of oils was 
required In the northern parts of France, it was used by 
sokp-boilcrs, as a substitute for other oih, which were^ex- 
Iremtly dear and m Brabant the oil-cakes are constantly 
used as food for cattle with obvious benefit 

These facts being established, the Committee of Agricul- 
ture in A mstei dam proposed the premiums above-mentiontd, 
in order to ascertain uhether the experiments made would 
authorrze the Cu1ti\atioii of the article upon a large scale, 
whether the soil and climate oi Holland were beneficial to its 
growth , whether the quantity or quality of the oil would he 
similar to the product of France and Brabairt , whether the 
profits would indemnify the husbandman for giving it thc,^ 
preference to other ciop», whether the oils could be afforded 
cheaper than those in common use , und to what pui poses 
Cither in the arts or manufactories it might be applied 

Deeming it possible, that the narrative of a contest which 
subsisted the greater pait of a century, and in which the ad- 
vocates for tlieinteinal use of the poppy oil were uniformly 
triumphant, may ha\e some influence in destroying our own 
picjudices and apprehensions, respecting the pernicious 
(juility of this oil, I shall now proceed to state, in as concise 
a mannci as perspicuity will permit, the tnost mteiesting 
particulars respecting its culture, selected from various fo- 
reign publications upon the subject 4 

Soi! The poppy may be cultivated with success on vari'- 
ous kinds of soil It has been tried on a rich black soil, 
pent ground, and sandy heaths, and been productive Those 
lauds in winch the wild poppy abounds the most, are obvi- 
ously 
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QMzW most congenial to its nature The nchei the soil, and 
the clearer from weeds, the larger will be the crops It is not 
so advisable, however, to manure for the poppy, as for the Mimgenn^nt 
crop pieceding it, as it is more exposed to injury by weeds 
Hence it succeeds the best after carrots, cabbage, potatoes, 

The land was generally prepared hy the splde, as in 
planting potatoes, and the finer it is worked the greater the 
idvantige But when it is cultivated to a great extent, they 
uSe the plough The scid has generally been kuwn broul- ^ 
c ist, the plants thinnid, and weeded iltcrwards, as in the cul- 
ture of lULnips , but in dulls it is sown about siX oi eight in- 
ches distant in the lows, which has been strongly recom- 
mended , experiments upon i small scale having manifested a 
superiority in this mode 

The Kind and Quanhin of Seed Although the white What \ nd 
poppy lids b(en chitfl\ used in Fiance and Brabant, under the 
supposition that it pioduced the finest oil, jet it has been 
found that various othei kinds will answer the purpose as 
well It IS even asserted that the blue poppj, while it jiclds 
the larges*t quantity of seed, la in no respect inferior in the 
quality of the oil Admiral Kingsbergen, whoso private vir- 
tues lender him no less a favourite with his countijunen, than 
j^is skill and courage as a naval officer, instituted an expeii- 
raent with different kinds of seeds in the snme soil, and he 
could not perceive iriy difference in the quality of the oil, 
while the seeds of the blue poppy jieldcd consideiably more 

The quantity, of seed gcncially used in the bro'id-cast has Quantity ot 
been after the rate of 12 lbs to an English acre In dulls 
a less proportion has been ust d 

Tme of sowing Ihis is fioin the middle of March to the setd time 
middle of April If it be sown much e irlicr, it is more like 1y 
to be choked by weeds, if later, the harvest will be thiowzi 
deep into the autumn , and unless the weather be unusually 
favourable, the seeds will not ripen kiiidlj 

Weeding As epoii as the plints appcir about two inches Weeding n#* 
above the ground, they must be caiefully weeded and thinned, 
till they stand about seveiT oi eight inches fioin each 
other 1 he weeding to be lepcated as often as it shall appeal 
necessaiy 

VoL X!X— April, 1808 
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Method of har- Harcest In the beginning, middle, or end of Augn&t, ac- 

YCitin^ cording aj the time of sowing has been earlier or later, and 
the season propitious, the seeds are ripe for gathering the 
poppy beads Several methods base been lecom mended to 
harvest the ciop At hrsf, the heads or balls were broken od 
fiom their stems, gathered together in large quantities, and 
deposited in a barn, or any other con\eiiient place, in large 
heaps, m order to dry them This method was not only te- 
dious but injurious , some of the balls becoming mustj, com- 
fntmteatede disagreeable taste to the seeds, and consequently 
to the oil Mr Poske, of Zell, in the electorate of Hanovtfr, 
prefers the following method He draws the entire plants 
out of the giound , binds a sufficient number of them at each 
extiomit}, and places them against each other in the manner 
of wheat-sheaves , ^nd lets the whole remain in the field for 
eight or ten days, until they aie perfectly dry It uas cus- 
tomary to cut open the capsulum with a knife, he prefers 
hacking it in two or three places with a hill-hook^ and asserts 
that ont person may m this manner do moic work than ten 
times the number of hands m the former manner, and that 
the seeds are more easily evacuated from their cells But 
the most convenient and expeditious method is to cut off the 
poppy heads, as they stand in the field the reapers having 
an apron before them, tied up at the corners In this th^ 
collect as large a number as is convenient, and empty them 
into bushel baskets placed upon a cloth , by which a consider- 
able quantity of seed is saved The heads are afterwards put 
into corn sacks, in a competent number to he trodden by 
men or children in sabotSfOT to be biuised by a mallet orflai) 
by these means the heads are confined from flying from the 
stroke, and the *^ecds preserved from being scattered, aqd 
aftciwards p'lssed through a sieve of a propei size 

Extraciion of Jn c^tractlng the oil, it is of the utmost importance that the 

the ou ,, Tt t ^ 1 1 

mill, press, and bags be perfectly clean and pure New bags are 

neccssaij, as those uacd for linseed, rape, or any other seed, 
mil communicate an unpleasant taste to the oil It is ad- 
Msc iblc to cvtiactthe oil as soon after the harvest as possible, 
as the seeds will }ield a larger quantity than if deferred till 
the spring 


The 
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The first oil is destined for the use of families* This is Two kinds of it 
cold*4raumy as anv degree of warmth injures the fljivour Af- 
ter as much is extracted m this manner as possible, a con- 
siderable quantity of an inferior quality is obtained by heat- 
ing the cakes, and pressing them a second time 

The oil expressed must remain for the space of five or six Mansfemrnt 
wetks before it is used, that it may deposit in a sediment a 
Iciiid of milky substance that is mixed with i^ It must then 
be pourtd into another vessel, and this should not be per- 
fectly closed at first, but the opening be covered with a 
linen cloth, or a pricked bladder, thit certain exhalations 
may pass Nor should the oil be immediately used after the 
piocess is finished, as it continues to improve for a consider- 
able length of time 

That which is hist expressed is of a pale colour, is pecu- The be tod 
liarly bland and soft, has a flavour approaching to that of 
the almond oil It is used for sallads and other domestic 
purposes, either alone or mixed with olive oil Should the 
latter be stale or rancid, it will be considerably improved by 
a mixture of recent poppy oil It is not asserted that this Superior to the 
oil maj be placed in competition with Protence or Itndtan oii'JJfthcsho V 
oils of piime quality , but that it is superior to the olive oils 
sold in shops, being often used to improve their quality 
eMay 1 not add, that the inhabitants of this country are some- 
what piepared for the culinaiy use of this oil, by being al- 
ready accustomed to its taste, though without their know- 
ledge For since it has long been imported into Holland, 
and used without suspicion, wc cannot suppose that the mer- 
chants of this commercial nation are totally strangers to the 
commodity* 

The 

* We are told by Mr C A Fibher, m his Ijelters written during a 
Journey to Montpe her, in the year 1804, “ that the oil of Provmce, which, 
on account of its puhty,^ mildness, and fine flavour, is famous all over 
Europe, is exported to Italy in large quantities, and was formerly ex 
ported to many distant countries But since the hard winters of 1789, 
and the following years, so many olive trees have been frozen, and dur 
mg the Revolution so few plants J, that Aix (which was the principal 
seat of Its trafRc) has now entirely lost its first and mobC lucrative branch 
«f commerce 
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CULTURE OP THE POPP? FOR OIL 

' Tbil second-drawn oils are of a deeper colour, and are ap- 
plicable to^all the purposes of the more common oils This 
may even be used as lamp oil , and it is alleged, that it does 
not give off so large a quantity of smoak, and emits a 
brighter flame 

The oiUcakes are peculiarly serviceable for feeding and 
fattening of cattle being deemed equal to linseed cakes 
All cattle are very fond of it, and eat it with eagerness 
This IS the constant use of it in Brabant 1 be stems art 
sometimes used for fodder, containing a considerable quan- 
tity of nutntive oils , or mixed with stable dung and other 
manures, they eniich their quality 

Esfpenseg, produce^ and profits Concerning these arti- 
cles it will be necesbEiy to be particular, though it is some- 
what difficult from a difference in the current coins, mea- 
sures, See I shall state the lesult of experiments made on 
three hundred roedenf, about one acre, of a sandy soil, and 
three hundred roeden of a heavy peat, made by a claimant 
named S N Van Eys The peat land being low and hu- 
mid, he was obliged to make deep trenches between the 
beds The harvest on ibis soil was later, the poppy heads 
were not so dry when gathered, and they shrunk considera- 
bly in drying There was so small a difference in the quan- 
tity of seed fiom these different soils, that no important 
preference could be given The sand ground yielded m 
this instance rather less than the peat land As the quality 
of the seeds appeared perfectly similar, he mixed the whole 
produce together, when he sent them to the oil mills 

The produce of the sand ground rather exceeded 13 sacks, 
tliat of the teen or peat land, wis about 12 sacks together 
they made 25 sacks, 1 bushel of seed 7 hese yielded oil m 
the following propoitions — 

Two inferences mav be dr-iwu from the above informdtioiL Our best 
oiU, though import d from Italy, are probably of the growth of Pr«- 
ttnee, and it is still r^^orc probable that the inferior sorts could not be 
ailurded, even at iho pres,cm price, without a Urge mixture of poppy oil 

t The Ent,lisli *.ta»ute acre i IfO square perches, and the Dutch 
norge, consisting of 600 roeden, is equal to 300 square perches so that 
the difference between a Dutch morge and two acres, is as 300 to 320, 
the former bung only 40 perches less than two acres 

$3 sacks 
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Mingles* Cakes 

23 sacks which were pressed cold gave • 334 oil and 

2 sicks tnarmed • 39 36 

334 cakes warmed and pre^^sed gave 73 

Total oil 373 ago 

Cakes diminished in a second pressure to 
736 minus, 108 

Total of cakes 782 

Mr Van Ejs remarks that poppj oil of a very inferior 
quality IS sold retail at one guilder, or lOrf per mingle 
or quart, and that mixed with olive oil at a much higher 
price Ilowevci he cblimites the cold-draviu at l6d only, 
and the second sort at 14c/ pei mingle The cakes are va- 
lued at 10 guilders, 01 19^ per 100 His receipts stand 
thus — 

271 Mingles, (cold drawn) 
at ]6c/ ) 

102 ditto, (waim) at 14c/ 71 8 

7b2 Cakes at 10 f per 100 78 4 

Total F 366 8 ^£33 0 8 


STATEMENT OF EXPENSES 


Xxj enses 


To digging, &c 600 roeden, f 

4. fi j 52 10 

at Ifa per r 3 

Seed, sowing, weeding, 3cc 42 19 

Harvesting, beating out seed, f ^ ^ 

&c 8 

Pressmgout the oil, bags, &c 63 8 

Total F 207 0 £18 14 0 

Receipts F 366 8 0 4*33 0 8 

Expenses 207 0 0 IS 14 0 

Total of Profit F 159 SO 2614 6 8 

This degree of profit upon nearly two acres does not at obscrvatwns 
first appear to be encouraging particularly if we take into 


\ Mingle IS about two pints 


con- 
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consideration rent of land, taxes, &c , which are not men- 
tioned in Che statement Mi Van Fys has remarked, that 
the expenses attendant upon pressing out the oil, in this 
first essay, were considerably greater than would be experi- 
enced in the usual course of business We in'iy also notice, 
that the preparation pf the ground b^ manual labour crei- 
ted a difference in the expepse, that would pro\e an equiva- 
lent at least to the value of land and contingent charges 
But what IS of much greater moment is the very low price 
of the oil, as stated in the above accoimr Th^t of an infe- 
rior quality being \alued at somewhat less than 5s per gal- 
lon , and the superior at less than 5^ 6d , uhereas common 
lamp oil 18 with us sold for 6; per gallon, and sallad oil of 
no extraordinary quality at 6d or 3s per pint, or 1/ or 
45 per gallon 

It clearly appears from these facts, that 1r 6^1 per pint, 
or per gallon for the prime article whulehalc, and at least 
4t per gallon for the infenoi sort, would be an adiantage- 
ous pi ice for the purchaser, who would be able to retail it 
considerably under the current pnees of these articles 
> climate to the According to this estimate, the receipts upon 271 mingc- 
len or quarts of the co/d-drawn would amount to about 40f , 
upon 102 quarts of the inferior, to 5/ , and upon 782 cakes, 
at 1/ per 100, to 7 / 10a , total 52/ IO 5 for one worge, which 
would be after the ratio of 26/ 5a per acie 1 he expen- 
ses not exceeding 10/ per acre, would yield a clear profit of 
1/ 16/ 

Should the oil of superior quality answer the de^^cription 
given of it, and be more palatable than the olive oil in com- 
mon use, 125 per gallon would perhaps be too low an esti- 
mate for our national chaiacter For observation authonzeb 
me to assert it as a serious fact, that nothing has a greater 
tendency with us to depreciate articles of nutrition, especi- 
ally if they approach to luxuries, than to render them too 
cheap And although we complain universally, that such 
articles are extravagantly dear, we almost as universally sus- 
pect or despise whatever ma^i he purchased at a very reason- 
able price But as retailers are both able and willing to 
obviate this objection, the above statement for the vendor in 
wholesale may be permitted to remain 


But 
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But there is another important point of view in which this 
subject may be considered Successful attempts have lately opium to be 
been made to procure opium from the poppy, in no respect obtained 
inferior to that imported from the East*, and it is asserted, 
that ilihough It may be afforded at a very inferior price, the 
product would afford ample profit to the cultivator As the 
opium issues from the rmd, and the seeds have been proved 
not to partake of its narcotic piopertics, an impoitant in- 
r|niry presents itself, whether the poppy mny not he cultivated 
mth a view to both articles^ This can only be determined by 
SohiiTg another question, witl the incisions made tn the green 
and mnpe capsuhm^ and the exudation of its jmees^ prove inju- 
rious to the sf\ed6 in this advanced state of its growth^ The 
argument frotji analogy, which is the only mode until we can 
obtain ficts, appca»*s to favoui the negative of the question , 
not only as there is no immediate conespondence in the 
qualities of these two parts of the same vegetable, but ai many 
experiments have piovcd, that by checking the groivtb, or 
weakening the vegetative powers of one pait of a plant, they 
are increased and improved in another 

Desirous of obtaining some information concerning this Expenmentib 
interesting subject, I sowed, in the ^ear 1804, about half a 
lug of garden ground with the white popp} seed , and when 
the heads were advanced to a sufficient state of maturity, I 
scanficd the external surf ice of one portion of them with a 
penknife, suffering the otheis to remain entire, and though the 
exudations were very eonsideiablt, there was no perceptible 
difference in the colour, taste, 01 sue of the seeds , except- 
ing where the Incisions passed through the whole integument, 
which frequently happened from the imperfectioii of the in- 
strument, and iny iiuxpertness The seeds which lay ncai- 
Gst to the openings were discoloured by the adiiiissioii of ex- 
teinal air, but the taste of the seed was not injured 


This little expenimnt seried to convince me, that the seeds 
of the popp> arc peculiarly griteful to birds, 1 its, and mice 
Ihe first dexterously made large boles in the lower surface of 


Rats, mire, nd 
birds fond of 
the SI cd 


* See Transactions of the Society institute 1 at London, for the Cn- 
couragemnit of Arts, &c on the modr> Aud advaiii ig - attending the 
cultivation of Opium— Vols U, I*), 1C, 18 * 
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the ball, through uhich the sepd fell to the ground, and they 
thus inateficilly injured a considerable portion of tny ciop 
while It vas standing, nor were the latter less destructive, 
when the poppy heads were spread upon the floor of the 
summer-house in order to dry them 1 was however indem* 
nifjcd for this loss, by observing that not a single instance of 
mortality presented itself to evince the noxious quality of 
the seed 

If future experiments should prove, that both objects may 
be pursued by the same culture, scarcely any plan can be 
dcvisid, which would prove equally profitable to tbecultiva** 
tor, and more beneficial to the community 

I am not so sanguine, gentlemen, as to expect that any per- 
son upon reading the above account will immediately resolve 
to cultivate the popp) to a great extent, as an article of pni£t 
Ihere is often a long repose between the acquisition of know- 
ledge, and the application of it to practical purposes, and 
in this case 1 allow that man} difhculties aie to be sui- 
mounted, before the open and avowed (jpnsuinption oi this 
oil would be sufficiently extensive, to make the production of 
It an object of sufficient magnitude But the increasing de- 
mand for oils of all sorts in our extensive manufactories^ 
and by the daily improvements in our provincial towns, the 
immense suras expended in the importation of foreign oils, 
and most probably of this very oil under a false name, and 
the daily increase of their price, render a power in reserve 
most desirable The time may arrive when the scarcity of 
oils for domestic use may increase to an alarming degree , in 
this cose the general reluctance to the use of those which are 
now deemed of an inferior quality may m great measme 
subside, and we may perhaps rejoice at being supplied at a 
cheaper rate with that very oil, which passes smoothly among 
us under the ficticious character of genuine oil of olives 1 
shall at least enjoy the satisfaction of putting it in the power 
of the public to assist themselves at some future pciiod, and 
take encourngement respecting the success of my endeavours 
from the nature of this ver^ plant, which is frequently 
known to he for years in the soil in a state perfectly inert, 
until some favoural^le circumstances may have promoted a 

vigorous 
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V)gorous \L^ titjon, to the ^uijvrisc and alarm of the farmefi 
who has unify) r*' n it tor a need • 

N B It may ^ o')jtrted, thit in the abore estimate of 
tlie profits, m ntian is nut made of the duties which may 
hereafter he imposed by government, and bec;ome consider- 
able deductions But this objection ha£ no reference to our 
first essays The duties will not become an object unt ) the 
product of poppy oils shall sensibly diminish the importa* 
tion of foieign oils, and in that case the wisdom of govern- 
ment will doubtless prevent their riaing so high, as to opo* 
rate as a discouragement to a culture, which would turn the 
balance of the oil trade in our favour, and should we bo 
able to extend thi** culture so fat as to export the article, 
a very moderate duty upon botli home consumption and 
exportation may prove more than equivalent to the duties 
at piesent collected 

Since writing the above, I am informed by a person 
who deals largely in fon ign oils, that letters from Leghorn 
announce an alarming deficiency in the last year’s product, 
that the quantity is vi ry small, and of a very inferior quail t}. 

This inforihation should operate as an additional motive to 
the attempt recommended The ipjury induced upon olive 
trees by inclement weather is frequently to such an extent, 
that It can onlv be repaired by the slow growth of new 
plantations Tbi» circumstance gives an astonishing ad- Advantage 
vantage to a substitute, of which, by its being an annual ^ 

product, the deficiency of the most unfavouiable year 
cannot be equally extensive, and would probably be sup- 
plied bj the increfuied abundance of the year ensuing 
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On ihe Vse of Tobacco m preserving Fruit Cropj, by 

destroying Insects^ and on the Use of the Striped or Rib-> 
band Grass By Mr Robert Hallltt * 

SiB, Axmiiisler, w4/)ri/l3, 1802 

Being iBOcK engaged in mercantile conceius, and hav-» 
mg but little time for other pursuits^ I have not an oppor-> 
tunity, though extremely fond of my garde n, of bestowing 
the attention to it I conld wisb» but having made a few ex- 
periments with a view of improving the state and bearing of 
my fruit trees^ in which I have succeeded beyond my high- 
est expectations, 1 hope, as my intention is to bcneBt the 
public, I shall be pardoned for troubling you with the pre- 
sent communication of them 

Vopuiavrotion The old gardeiieis with us have long enteftained ^n idea, 
ot w?'l fjult^ '^^1' climate has silfieied a change particularly iiiiinical 
to the successful cultivation of Wall Iruit Frees To this 
circumstance they attribute the blight, which annually dis- 
appoints their hopes, and consider the evil be}ODd the reach 
of their skill to remedy 

Common rji*?- The disease to which I have paid regard, is that which 
^ affects the trees in the eaily part of the season, curls up their 
leaves, often destroys the }oung shoot, and not unfrequently 
reduces the tree to a state of weakness, from which it is sel- 
dom to be recovered, 1 have, however, for some } ears past, 
successfully combated this baneful rompl vint, with a pre- 
paration easily to be obtained, attended witli little expense, 
ond jet certain m its effect, 

{ ^barro dc- The efficacy of tobacco m destroMiig in'^ects has no doubt 
iraai\etoin Jon r knoun, and which I was well aware of But as 

trts. ^ 

tl e expense attending its use, either for fumigating my 
trees, or washing them with an infusion, was considerable, 
and was perhaps the ubbtacle^to its being generally resorted 
to, L endeavoured to find out the best method of obtaining 

* pjjjt s of the B tfe and West of Lnghnd Societv, \ ol X, p 199 
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It m quantities at a cheap atnd easy rate, of applying iturith 
the lea<tt possible waste, and of preparing it so as^to be used 
with safct} On considering the subject, it struck me that 
the tobacco water used by shepherds, having the power of niaauf 4 cturei>, 
curing the scab in sheep, might answer mv purpose , and 
having a tobacco and snuff manufacturer verv near us, I ap«* 
plied to him, and had the pleasute of finding, that nipres^ 
sing his tobacco he obtained large quantities of it, which he 
threw away as useless, except some little which he sold to 
‘shepherds This liquor was exceedingly strong, and, after 
various tiials, 1 found, that a quarter of a pint, or indeed 
less it It was tolerably thick, would impregnate a gallon of 
water with sufficient power to destioy every insect or reptile 
that felt Its influence , and that two gallons of it, when di- 
luted, were enough to wash all my trees, which are about 
fifty, thiee times over, and to pieserye them throughout the 
season in the finest health and vigour 

My method of using it has been thus as soon in the Method of 
jipnng as 1 observe a leaf on any of my trees begin to cuil, ' 
or be in the least diseased, I prepare my tobacco watei as 
I have before mentioned, viz to something more than a 
vfine-glass full, or nearly to a quarter of a pint of the liquor, 

I add a gallon of water, and mix it wel) togefhgr, 1 then 
spnuKle the whole of my trees oyer with this preparation, 
with a brush puch as the plasterers use in moisteuing their 
walls, or sometimts by pouring it from a veiy small watering 
pot with fine holes, beginmng at the top of the tree, and 
laying it on ver} gently to prevent waste, which would be 
considerable, if done with violence or thiown from an en- 
gine Some time a^ter, either in one, two, or three week<t« 
as I nnd it necesbary, 1 repeat the sprinkling, and befoie 
the fruit gets to a size to be stained by it, 1 go over them 
again , and have always found three times sufficient to secuic 
them from the depredations of the insect, which generally 
preys on the leaves before the shoots are much advanced in 
strength I have now practised this antidote for some years , 
and having during that time taken every opportunity of com- 
municating the knowledge of it, I hove at this time the sa- 
tisfaction of seeing it in such general use around me, that i 
hnd our tobacco manufacturer has sucli a demand for the 

liquor, 
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hquor* that he sells it at Is 6d a gallon It ma}, however^ 
no douht»( be obtained at a very cheap rate in Bi istol, and 
other placesj where much tobacco is manufactured 1 would 
further add^ that I have not confined my experiments oi its 
De^stroys in- use wholly to fruit trees Every vegetable and shrub which 
^rubs and ve ^ applied it to have been relieved by it, and restored to 
fetable^ healths though ever so much injured by the insect tribe 1 
have no doubt but it would effectually destroy the red spi-» 
der, and that it may be used with salutary advantage ui 
numerous other in^^taoces And as it is a remedy so cheap, 
and attainable in any quantity that maj be dcsiicd, 1 hope 
it will prove, on being generallj known, bcnchci il to the 
Perhaps appli public How far it may be piacticable to use it in hop- 
cable m hop grounds, or in other extensne views, I cannot say But 1 
should imagine, as one watering on1\ has a^moat powciiul 
efficacy , and as the labour of one man would in da\ go 
far in the application of it, that consideiable benefit ma> be 
derived from it wherever the insect preys 

I cannot dismiss my pen without mentioning a few woids 
respecting another experiment, which my s tuition prevents 
my following up to the extent I could wish I shall thcre^ 
H bband fjii s fore briefly state, that observing from time to tune the im- 
'**r> niense produce of an ornamental grass, which I had much 

of in my garden, and which is distmguislu d in MjilleC!> 
Dictionary by the name of Striped or Ribband Grass, it 
occurred to me, that Nature in her bounty did not bestow 
such a prolific quality on this beautiful grass, but for some 
wiser purpose than merely to gratify the eye I therefore 
Vx.rllt'ntfcod examined it attentively, and found it to be very succulent, 

1 cattle possessing much sweetness , and on offering it to my 

horses and cows, that they fed on it very eagerlj 1 had by 
me a calf just weaned, which 1 kept wholly by it for u 
month , and notwithstanding it had so lecently been taken 
from its mother, this grass suppoi*ted it admirably, and I had 
the pleasure of seeing it thrive beyond my most sanguine 
Troduc ^ eat expectations I ascertained in the course of the year, that 1 
could cut it three or four times, and that its produce was al- 
ways prodigious It takes a lery deep root, pioduccs au 
cailv spring <^rop, and, I belieic, ib an excellent summei 
food for cattle in the winter it disappeais^ I should ima- 

giiic 
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^ine it may be raised from seed^ tmt I have found rf Method of 
easily propagated bv dividing the roots into smalTer plants^ 
and disposing of them at distances of from four io jiix 
inches In moist ground it spreads rapidly,^ and soon forms 
a thick mass of food exceeding any othet kind 1 e^er wit« 
nessed Its durability is such, that what I have in ^foy gar» Very dur^blek 
deD> which has been there to my knowledge these twenty 
years, is as thriving, and yields^s much as ever 

I had need apologize for trespassing so long on your pa« 
tience, and shall be happy if these remarks be in any degree 
found beoeficjal 

1 am^ with great respect, Sir, 

Your most obedient servaut, 

ROBERT HALLETT. 


fQplir It u presumed the destroying of insects, by sprinkling with to Perhaps some 
bacco water, is not new, though not gLneially practised , it may there- indigenous 
fore be a public scrvite to recommend the method But as tobacco is niay be 
comparatively a dear ariicle, and the fluid above mentioned not easily tobacco 
pro< ured in many situations, it might be a public advantage of no small 
importance, if our ingenious correspondents would turn their attention 
to the different tubes of vcget'ibles, with a view to finding among our 
most pungent and bitter plants, or by a cheap and eisy mixture of them, 
a substitute fur foreign tob'^rco, for such uses The idea is not without 
promisd* 

And further experiments on the stuped grass are undoubtedly worthy 
of being made, m small enciO'^ures near the farmer’^ or gentleman’s 
house -—Editor ] 
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A Second Letter fioin Mr Robirt Hallett, on the 
cacy of Tobacco Water in destroying Insects infesting Fruit 
Irees 

SIR, Axmmster, Jan 14, 1804 

As you requested in vour favour of the 28th ult , that J 
would communicate to } on any further discovenes that might 
have occurred to me in the use of the tobacco water for de- 

strojiqg 
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i 40 >|B|;io>^t 0 onfrmttree 8 « T trouble y(>u with the result 
bf my exemnents last yeaf, as it will strongly tend to con- 
firm my represeatation tb }oa bti the subject, in the spring of 
UOQ. 

Being from hogie m the early part of last season, when 
my treat were putting fiirth their shouts, I was prevented 
the opporioiiiky bf applj mg the tobacco water as ubual, and 
found on my Mora sjeireral large peach and nectarine trees, 
against a west wall in my garden, so wliollv dibeased, that 
not a leaf was tb be found on them, but which was curled 
op and full of insects The trees weie then well covered 
with fruit of nearly the size of <i hazel nut , but being dt-i- 
titute of leaies to shelter them, I despaired of saving any, 
and was apprehensive of losing even the trees 1 unme- 
diately prepared soma tobacco water, of moie strength th in 
usual, and applied U by spnnk ling it very foicibly fioni a 
brush, and in two or three dajs 1 could perceive the insects 
were nearly all killed 1 then renewed the application , 
and ID about a week alter I had the diseased leaves picked 
off, and repeated the wash, and found it to be thoroughly 
effectual The trees completely recovered, put forth the 
finest shoots possible, and ripened an immense quantity of 
fruit in the highest perfection 

I have now used it about ten years, and am more than 
ever satisfied, that nothing can more effectually destroy 
every insect, that ravages on the leaves ot trees and plants 
of all descriptions And I conceive its benefits may be in- 
valuable, if applied, as I observed in mj former paper, to 
cxternim^te in hop plantations those insects, which are so 
destructive to the plants 

U being, as 1 have mentioned above, about ten years 
since 1 lesorted to the tobacco witer, and recommended it, 
its use has been gradually extending through this part of the 
country , and I observe, that some have mixed it with other 
things, and having found benefit from it, have considered 
their composition as an important discovery but I am cer- 
tain It has been several ^ears longer m use by myself and 
my particular Incnds tieai me, than by any other person , 
and that it reciuires not any additional ingredient to render 
Its good effects ojivious, whenever properly applied But 1 

find 
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Hiuly that as the demand increases, the tobacconists weaken It ought to bo 
what they send out , and care must therefore be laken, that 
it be sufficiently strong when used, which may be known by 
Its giving the water a tolerably brown colour I have found 
sometimes a wine-glass full sufficient foiT k gallon of water , ' 

at other times, what 1 have procured has been so much di- 
luted by the tobacconist, that it has required a pint to give 
a proper strength to that quantity I was last summer 
greatly annoyed by the red spider on those trees that had a Red spider 
direct south aspect The minuteness of the insect, and 
being so securely sheltered underneath the leaf, prevented 
several of rov applications from taking a due effect, but on 
watering my trees with an engine for about ten successive 
evenings, very forcihlv, and immediately after being so wa- 
tered giving them whilst wet a spnnkhng of tobacco water, 
about three of those evenings, the trees recovered and ripened 
their fruit very finely 

1 hope next summer to have it in my power to inform you Apple trees 
of the result of an expenmen 1 1 am now making, with respect 
to transplanting apple trees from an orchard near me, that 
IS about to be converted to some other purposet Having 
purchased as many of the trees as I was desirous of remov- 
ing, 1 have newly planted out about forty of them, several 
of which bare each a hogshead of cider last year, and have 
done it in many previous seasons As I have paid great slU 
tention to the preservation of them, 1 have little doubt of 
success But as it cannot yet be ascertained, 1 shall defer 
enlarging upon the subject till 1 have the pleasure of ad- 
dressing you again. In the mean time I remain with great 
respect. 

Your most obedient servant, 

ROBERT HAIaLETT, 
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ttemarks on a PampkleU lately published by the Revetmi 
6 ViNCF, respecting the Cause of Gravitation Py a Cor^ 
respondent 

ft) Mr NICHOLSON 


JMr Vince’s JLT 18 not long since I first naw Mr Vince\ pamphlet ic- 
threaufeof Bp^^ting Sir Isaac Newton’s conjectures on the cause ot 
gravitation gravitation , some parts of it appear to me so ei roneous and 
so injudicious, that 1 think it right to take the first oppor- 
' tunity of expressing the disappnibation^ which the author 
seems to deserve 

^*^ving shown, that the established laws of gravita- 
medmm*vary- ^lon cannot be derived from the pressure of a medium, ot 
ing »n density which the density varies simply as any given power of the 
of th^disfaiwe'^ Viuce proceeds 111 these woids (P. SI), “ It 

may be supposech that if the abo\e assumed 1 iw of density 
of the fluid will not answer the requned conoitions, yet some 
other law of density, which is compounded of different 
powers of the distance, may be made to agree with the law 
of gravity Let us therefore represent the density of the 
medium hy f + Q + Ra^ + Slc — Hence, according 
to the foregoing reasoning (taking only the two fiist terms 
of the senes), the law of force tending to the sun is 

p ^ q X « lUlil X 

J e ^ oc 2 

l-\ R, &c Now these, being diifucnt powers of the dis- 
tance a, the iihole can never constitute a power which vanes 

Hts mi-.take as — ^ ” On this point the Professor s whole demoostiation 
pointed out 

rests, and it is«difli<>ult to imagine how he could have com- 
mitted so palpable a blunder We have only to put mzzOj 
and R:z:o, m order to show the fallacy of his reasoning 
the force will then be respresented according to the expres* 

Sion here laid down, by Q X TUL^ j gjjj 

de 

IfrrZT — I ma} become — 2 on many suppositions, while 
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tile dmitj^^AexpreMedbjr two tenns of the first series But 
m there appears to be another mistake in Mr Vince*s Another er 
calculations^ for instead of 2fii and he ou^;ht to bave^^' 
written 3 m and 3 q , Mn Vince says^ ** let the density be as 

then — - the distance of the particles is as (p 1?) 

Newton on the contrary^ says, “ particularum distantise Newton s 
eruot ot cuborum latera A B» w et medionim densitates 
reciproce ut spatia continentia A B cub et ab cub *’ II 

So that if the density be expressed by P ^ nbeing — 1, 

which 18 the power of the distance of the particles of an 
elastic medium e;xpre8Bing their repulsive force, the law of 

tjie derivative force will be represented by 

These errours m the work of a Professor of Astronomy 
and Experimental Philosophy, and a Professor in the Uni- 
versity of Cambndge, afford no very flattering specimens of 
the mathematical attainments of this country and 1 am 
sorry to say, that they have been passed unnoticed by one of Mistake imno- 
the most respectable of our reviews, m which a copious ao- 
count of the essay is inserted, « If the salt has lost its sa^ 
vour, whereivitb shall it be salted Et quiscustodutipsos 
Costodes’ 

Mr. Vince hss thought proper to complain, m his prefix Complaint ot 
tory statement, of the conduct of the Council of the Royal *"'*2.' 
Society, and in particular of that of its President, in de-R^“swwty 
chnmg to publish his essay in the Philosophical Transac- 
tions. He says, that it was presented by the Astronomer 
Royal to the Society, “ when the President 'and one of the 
Seeretanes requested, that the author would withdraw it, 
end present it agun in the November following, as the pa- 
per appeared a proper subject for the Bakenan Lecture It 
was accordragly withdrawn, and offered agjhm at the time 
when It waa rsquested to be presented The paper was then 
read, and appointed to be the Bakenan Lecture. But b^fitre 
It went int6 the Committee which is expressly appointed to 
mramine and determine what papers shall be pnnted, the 
auAor wae wfomed, that it was doubtful whether his paper 
wwuld bepaUidied. The circumstance# attending this in- 

VoL. *Apbil, 1808 X formation 
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The Socitty 
'Vindicated 


Farther re- 
mark? 


forjnation led him to suspect, that it would net ififMftr la 
the TninsactioQs of the Society, and jq this he was sot dis-» 
appointed ** 

In the whole of this isiportani history there appears to me 
nothing whatever, that an impartial person could deem a 
just cause of offence The author had more than once be-> 
tare been appointed to give a Bakertan Lecture, and when 
hfrtyfere d this paper to the Society, Prestdest and one 
of the Secretaries** probably thoirght it a compliment due 
to his established reputation, to suggest to bun, that it mi^ 
serve for a Bakertan Lecture, without having gone farther 
than the title of his paper lie accordingly accepted the 
compliment and the fee The paper having been partially 
read, as all mathematica! papers must be, it is natural to 
suppose, that it was submitted to the examination of some 
one or more individuals, previou<^ly to its being discussed by 
the Committee of papers, since mathematical demonstra-^ 
tions cannot easily be examined by any large btidy of per-* 
sons, however select, and as the opiruon of such individuals 
might easily be expected to influence the determination of 
the Committee, it is not difficult to imagine, that «t might 
be kimwn befoiehaud, that it was doubtful whether the 
paper would be published,*’ although it may be questiQiied| 
whether or fko the person who gave the bint acted with per- 
ftct diectetion. 

After these remarks on the matliematical parts of Mr, 
Vince’s paper, and this attempt to explain the conduct of 
the Council of the Royal Soaety, it will scarcely be neces* 
sary to make any comment on tins unjust and ilbberal mst* 
nuatiOD conveyed by the observation, that ** Sir J« Pnnglc, 
the late worthy and learned President of the Royal bocintyy 
executed the duties of his high office with great mpartudxty 
and honour ” ^ox shall I enlarge at present on any other 
objections which might be made to Mr Vince*s ewy what 
be says respecting thp interference of tbe ethereal ajimo* 
splieres of the diflerent planets is totallj foseign tp the qnes* 
tion , and sorpe others pf his remarks, which are perha|>s 
better founded, haye already been stated by Professer Ro* 
bison, and by other authors but these are lo^peifacteens 

which 
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Tviher Bxjftrmenii and Obttrva^ni on Potatk and ttt Ban 
Jn a hotter from Mr C SYLmnn, 

To Mr. mCHOLSOS, 

Dea^ Sir, Dotty, March 28fj|, 1803 

I'n your Journal for February of tiiis year, I oonumiyoft* Detonatme 

(eilan afioount of aoine eMpeniaents made^ m cogapany utlth duced from^ 

mgr Iriaadi Ma. laaaa* Qakas, witb a vif W to pBoduea aha mM potuh 

tallic bow af elm edkalu. dtiyoverad hy Frofeuor Dwry. lo 

« o a» e <piaHao of «ttr aot bunias 8uficiaiil> galvanio gipwec at 

(hall tanea wadidjiat succcail lu kapantuig, the g)iebiiki> of 

aaetal from tfaa potash, altfaough> we paoducad a airintanee, 

whack dutonated «th » bngiu flash, wlmoi psasaeted ta mi* 

ter We have hosneuec since repeated the experMHeets, wtb Completely sr. 

increased power, and have completely succeeded in prodiscing 

the matak datachad froqitbe ajkali, in udneh it is mhpdded. 

Tba tesplt these adduiana) axperinana 1 sbould, act^id* 
tug to proniip, khye coipmunicalad for unsertioii in the (MC* 
ftt adwtg number of yonr Jontayl, but, Observmg, both w 
jmn^nnd othtt tpnnudicaj worl^ that the mowt r«mi|t had 
haan. nhhuntld by others, l conceived any forthar det^ on* 
mw aw piy Ana however we have pa>d at^ebon to the pro* 

4aeb«n of thoiblhch matter eUnd^ fo m my last, whtqh op* Slack metier 
feeeanee has not faeca ohserved by any other experunen- Mcompaoyuig 
tdwt, I have thought pnipex to make a faw addiMonn^ pa- 
ntoiha. 

Afker fofutlmg the expenmests several uiiim» wp aacer Formed at tbp 

(•sued tho owponiiiigili, that the black nattecwaitpaned at . 

X 2 the 
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tbe wire coming from the coppi#ir end of the afipdretsf only^ 
w beca*b<ML**^ Suspecting Yrom its blackne§s« that is mi|$ht be earbon; we 
collected and dried-^wportioii ef it^ which was subjected to 
the test of nitre m a platma^spooe we did not, howeverg 
observe the slightest indication of the presencorof «that in* 
flaraable body » bttt» sirtce the qua^itity operated upon was 
very small, no absolute conclusion can be drawn from the 
experiment 

Cannot be an lliat it cannot be an oxide of the alcalme base containing 
^jdeof the oMgen than constitutes alkalinity, appears from its re- 
maining permanent in water, for several weeks after tlie ei(- 
penment, a circumstance, which could not take place with 
any substance having so great an affinity for oxigen It is 
e(|ually evident, that it cannot be pn oxide with more oxi- 
gen, because it is formed at the copper end of tiie battery 
Is It any ioreign matter, deiived from the vegetable, whetm^ 
the potash hoM been obtained I 

Alkaii formed It IS a well ascertained fact, I believe, that vegetables fur- 
of vegTtabieT" ^ greater quantity of alkali by inomaiwtion, than is to 
but in what be found in their composition previous to itbe process It 
m dicm ’ therefore eeem, that alkali is formed dnnag the com-* 

bustion, and that all of |t does pot exist in the vegetable m 
tlfo state of alkali nor does it exist id the state of Hs base^ 
since this substance would be incompaUble with Ae pse- 
sence of the vegetable fluids, in what form, then, does it 
exists 


Alkalb com* 
|K)undB, and 
earths perhaps 
the same 


Chemical no 
mcnclature and 
system require 
a change 


New arrange- 
ment. 


In consequence pf the numerous eonfiripetions of Mr. 
Dav/s discovery, we may with some ceffifldenee conclude, 
that the alkalis ought no Ibnger to be cbnsidered as simple 
bodies, and it is exceedingly probable, Aat the earths arp 
also compounds of oii^gen, uhitethto certhlit inflammdblb 
bases j a circumstance tong a^o stispecf^ by Lavoisim*, 
and oAers The nomenclature tfnd systemiltid armngenieiil; 
of chemistry therefore must undergo an alteration; particu- 
larly Aat part of the former, which embraces oxigen and its 
compounds, since we find that substance to be at well the 
principle of alkalinity, as of acidity Under the new dt- 
rangement all ponderable matter will most ¥iMy be divided 
into two classes of^simple bodies, namely, Oitigen and in- 
flammable 
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flammabl# lipdies^ from which will mult the followiijg 
cliMsef of compoencU, firsts All thoee formed by tfie utiioa of 
laAninmabk besen, nod secondly, the aita^le and compound 
oxides. The simple oxides will include idl oxides, properiy 
so called, the acids, the alkalis, and the eartlis, under the 
compound oxides will be comprised the ranous genera of 
neutral salts 

I am, Sir, 

Your most obedient humble Servant, 

CHARLES SYLVESTER 

A spontaneous explosion of the alkaline bkse, mentioned 
by yp^ Correspondent, page 146 of the present volume, oc- 
curred to us , (he effect of which fractured the glass tube in 
which the experiment was made 

Erratum. Vol. XIX, page 157> line 7f for ** cock/' read, 
« cork'' 
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4m Accauni if ijie Jfe^miremewt qf an Arc on the Mertdwu. 
00 tho Comt (f Coromandelf and the Length qf a Degree 
therqfirom tn the Latitude 13 ^ 38 . Bg Brigade 
Migor William Lambton * 


In a former paper which 1 bed the honour to communicate pian for mea- 
10 the Asiatic Society, I gave a short sketch of an intended 
phm for establishing a senes of connecting points com- 
XMocing from the Coromaodel Coast, and extending across 
thd Pemosula , but that paper was only meant to convey a 
genmal idea of the pnnciples on wbicfa the work was to be 
conducted l a menrf oirctfrostantial and scieuSfic account, it 
was thought, iroald be more to the purpose, when I had the 
means of putting the plan in execotton, and detailing the 
particulars. Since that tune 1 have received a most com- 
plete apparatosi which has enabled me to proceed on the 

* Abridged from the Asatic Research^, vol Vlll 
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«Mil« 1 ong^mlly )n^pos^, )ind what is liei*e Mered is th^ 
b^ttning dP that Ij^iAg the totasiltiSttlOilit of ati 
OH the mendum, ftmn which is dednoedthe togCh of b de- 
gite for die latitude kP which w nearly t;he middle of 
the arc. 


An account of the base line 

The piicc of Some time had been taken up in examining the country 
the ba&e Suited foi* this measurement^ and at length a tract wa<« 

found near St Thomas’s Mount, extremely well adapted for 
the purpose, being an entire flat, without any impediment 
for near eight miles, commencing at the race ground, and 
extending southerly This being determined on, and the 
necessary preparations made, it was begun on the H>th of 
April, and completed on the 33d of May, 1B03 
Instruments 1 had expected a small transit instrument from ISnglaud, 
«*mplo>ed purpose of fixing objects in the alignemeut, and Tor 

taking elevations and depressions at the same time , blit that 
instrument not having arrived, I thought It unaocfssary to 
wait, particularly as the ground was so free from ascents and 
descents , I therefore used tl^ same apparatus as I hod for* 
4 merly done, viz the transit circular instrument, and the Ie« 
veiling telescope fixed on a tnpod wtifh an elevating Screw 
in the centre. In all horizontal dnreetiotts, tins telaseupe 
fully answers the purpose, and as there bas^becn tto devfidon 
from the level to exceed 36 30 , Excepting ib Okie eii%le 
chain, and those cases but very few, 1 teel entirely satisfied 
as to the accuracy of the wdiole measurcmiapt. 

The chain The chain winch was made use of is uim 1 fitnugrly 
had , and 1 was fbitunate enough to receive eoether fipm 
England, made also by the kite Mr. Rabksdem ud IlM 
hamg been measored off (by the etandard ip LpadOP* whgt» 
the temperatuiu isas idO^ by Fabrenheit’a ihwmoiiieMNr* 4 
aflbrded me an advantage of oorrectiug thp effects of 
expansion, a circuniatance in winch 1 wOSihy po meaiwea* 
tiii&ed in the^former measarement. In orffef* ifapiufore, to 
have a standard at all tuaes tc^ refer to, 1 resaiuad the 
new chain for this pufipose, and used 4he old cae only as a 
measuring chain, by^ which means I can alwajs determine the 
correction for the wear. 


There 
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There were only four angles of depression* and two of Proceeding on 
elevation* taken In the whole length of the beae^ the rest '*^'**”S 
were all horiz'ontal eneabureoienta* and many of them consist fers 
of a great ntnnher ot feet before tt became necessary either 
to sink or elevate the coffers * when that was done, great 
care was taken to mark the termination of the preceding 
measurement , and for that purpose a small tripod was used 
In the shape of a T, witli three iron feet to run into the 
ground* the straight side of whidh T was placed in the line 
Another am ill t was made with its top also parallel to the 
line, and h\ed upon the large one so as to slide to the right 
or left* and upon that ag^in was a long piece of brass made 
to slide out at right-angles to the top of the T , in the mid- 
dle of this brass a mark was made, whicb was brought to a 
plumb line let fall fiom the arrow* and the height from the 
brass to the arrow was noted down * when the succeeding 
cham was laid, which was to commence the new level or 
hypothenuse* the arrow was then brought so* that a plumb 
line* freely suspended, would coincide with the mark on the 
brass slider 'the height of that cham above the brass was 
likewise taken, by comparing these two heights the eleva- 
tion Of depressioii of the new commencement was deter- 
mined, and these differences noted in the seventh and 
eighth columns of the table The differences of the two 
aggregates oentained in these columns, when applied to the 
ascents and descents, will therefore show bow much one ex- 
tremity of the base is above the other The height of the 
chain at the commencement and termination of the whole 
was of course taken from the ground. 

All the pffier particulars respecting this measurement are 
nearly ^ same as that in the Mysore country, a full ae- 
CQURt ot wbich thas been published lu a former volume of 
the Asiktic Researches Some little alterations have been 
made m the coffers , that is, thev were all of the same length, 

#a id the whole together about ninety-six feet, so as to give 
room for the pickets witli the brass register heads Their 
aides coutmued to the ends, and their depth on each wde 
was the aaine* for the par|(lose ot being turned every day, 
that they might not fall into a curve by their own weight and 
that of tbe«cbaiiL 1 also used Uipods sfitb elevaUng screw« 
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m the centrr» for supporting the coffers, making no other 
use of pickets than for the draivmg and weight posts, and 
for carr) ing the register heads 1 he top of each stand or 
tnpod was a thick circular piece of wood, fixed lirnily to tlie 
end of the elevating «crew, and a slip of board was fastened 
across the circular top, screwed into the centre, and allowed 
to turn round When the ends of two coffers-were placed 
on the top piece, this slip of board was admitted into the 
under part of each, and prevented their sliding off, a 
precaution that was very necessary on account of the high 
winds 

The point of commencement of the base was had by drop* 
ping a plummet from th^ arrow of the chain suspended b} 
a silken thread A long but small bamboo picket had been 
dnven into the ground, till its top was level with the sur- 
face, and the cavity of the bamboo was such as just to re- 
ceive the plummet, and when the first cham was in the cof- 
fers, drawn out by the weight at the opposite end, it was 
adjusted by the finger screw at the drawing post m such a 
manner, that the plummet might hang suspended over the 
cavity of ^he bamboo, whih the thread yrjjp applied to the 
arrow This was done within the observatory tent, that the 
plumb line might hang freely without being disturbed by 
tlie wind The bamboo picket was preserved with great care 
during the time 1 was observing for the latitude, and was 
then protected under the frame of the zenith sector When 
the tent was lemoved, a large bamboo flag^staffw^s ereeted, 
the cavity of whic h covered the picket, and in tfuastate it re- 
mained until the measurement was completed 

At the termination of the base, being the end of a chain, 
one of tlie Hrge hooped pickets was dnven into the ground 
till its top was on a level with the coffers and under the ar- 
row ot the chain The opposite end befng adjusted by the 
finge'r screw, the arrow at the leading end was nearly the 
centre of the pic ket A mark was made, and a small round 
headed nail was driven in till it was level with the surface 
The chain was again applied, and the arrow cut the centre 
of the nail T he picket bad been driven upwardstif two feet 
and a half into very haid clay 

But that these eEtretziities may be preserved, in case they 

may 


The extreini 
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nay hereafter be referred to, I ere^^tcfd small masses of hewn ties marked 

stoue eight feet square at the bottom and four At the tpp^ 

the axis of these masses being made to pass through fAnt 

points of commencement and tera(imation» and in order ftjuit 

this might be correctly done, the following method was 

used 

1 marked out the foundation of the building, so that the Structure of 
picket might be as nearly in the centre of it as possible ranud att^ 

The earth was dug about a foot deep, reserving a^sfgice cnd» 
round the centre untouched After the foundation was 
brought to a level with the surface, the first tier of stones 
was laid, being one foot in height The inner part was then 
filled up With stones and mortar, taking particular care at 
the same time, that the centre was not touched The next 
tier of stones was then laid, which was six feet square and 
one foot high 1 his also was filled in With great care^ and 
some cement and bricks put gradually round the picket* 

After that the last tier was laid, which was four feet square, 
and also one foot high When these stones were firmly 
-fixed, small silken threads were drawn across each other in 
the diagonals ^ the square A plummet (pointed) was 
then suspended from the point of intersection of these 
threads, and they were so moved, that the point irf the 
plummet coincided with the centre of the nail in the picket# 

The position of these thieads being determined, marks were 
inserted in the stone The* cavit> was then filled up, and a 
square thick stone was fixed in the middle of the mass, bay* 
ing a circular place of about four inches diameter, sunk half 
an mch deep, and the centre of which was marked by a point 
This point, by moving the stone and again applying the 
stlken threads, was brought to coincide with the point of in- 
tersection, and tlien it was firmly fixed and poipted. 

Precisely the same kind of building was erected at the and of tha st 
beginning of the base, but, in place of bavin? a pick^ iii beginnmi 

..1 «« 1 , bait" 

the centre, four large hooped ones were driven into the 
ground, forming a square of about ten feet, the small bam- 
boo picket being intended |b the centre Silken threads 
were then drawn acioss from the diagonal pickets, and so 
moved, that the plummet first used, suspended from the 
point of intersection of the threads, migKt drop into the ca- 
vity 



514 MkdBVm Of A DBGtLS ON TltS 'cOMMANm COAST* 

Ofty of ^fhe inmboo. That beinf' adjusted, lines were drawn 
on ^tbe tops of the 4>ickets where the threads had been ex* 
fcmded The buildup was tbea erected, sad die centre 
both of the tiecmid and ^Isst tier was marked by the niter* 
aectie/n of those threadsf whui applied to the marks on the 
pickets. 

Such has been the mode of defining the extremities of the 
Ime. The buildvngs are well huiH of stone and some brick* 
and will reniaiB for years, if not injured by acts of violence 
They are intended to receive an instrument on the top, and 
the poinrts Itte points of reference, if it sliould ever be thought 
necessary tohaverecotirse to them. 


JPxparistim tf tfte dmnSi and their eompwrattce lengths 

Comparison of ^ wished to be satisfied with jrespect to the expansion 
the chain used of each of the chains, and their comparative lei^gths, 1 made 
Jttndard*^ a course of expetjoaents foi both purposes I had accord- 
ingly the coffers arranged pear the ground, that t)ie da awing 
and weight posts might be driven deep and firmly fixed. 
Both the chains were then put into the oo^s, ond the coedp 
IMurfions made «s follows 

April 10, at IS P M the temperature %mean ef five 
tbormpmeterB was 85^ 6 

Three cqpspansons were made, and the old chain ex- 
ceeded the new one, nine divisions of the microtneter eovew. 

April m, at 6 A M the temperatnre by a mean of *fiv^ 
thermometers was 79" 

Four compansons were made, and the old chain exceeded 
Aenew one nine divisions Thcielore at the commence- 
ment, the old chain exceeded the new one in length, nine 
divisions of the micrometer. 

hlay 23 After the base was completed, the temperature 
1^ a mean of five thermometers, was BtT 
By a mean of five compansons, 
the old chain exceeded the 
new one •- 10 65 divisions. 

S4 The temperature by a mean of five 
thermpmeters was 84** 


And 
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And a mean df siic compaittona 
gave the dxeesB of the oM 
chain abcrre the new one ll*08 4itto. 

db. The temperature was 8^*" 

And a mean of kw eompm^ * 

sons, ga\e*«* • 11^ AitCb 

Mean • • 10 96 4itto. 

tiente it appears, that, tft the ccmcitifsihh d( Rhb%aii^ (be 
old dbain waa longer then tiew tme II 'dh^iOfona df 
ftieitmieteirTety nebift', so thtftit had 1hMllieed,dlrobi being 
in use, 2 divisions, or of ati imdi. 

’Ihese experiments were made with great attention, and 
when either chain was stretched out by the Urdght, it Was 
carefully brought into a line in the coffers. 

As I had reserved the new chain for « standard, aBdimow- of expand 

ing the temperature at which it had been measured off m 
London, I considered it an object to determine its rate of 
expansion and contraction con^ared With the thermometers 
which bad been la use in measunng the base, sinOO thbse 
were but cbmttiofPones, and might probably differ from those 
made use of by General Roy and others, who hafl deter- 
mined the expansioB-of metals by the pyrometer, end 1 was 
ftfitbsr mdnced to do this, from seeing the great taiiatlon 
among (hetn, when the degree of heat became aboie one 
hundred, which it generally was in the coffers every day be* 
fore 1 kft off To avoid those irregularities arising from the Time aiUnrcii 
eiqpaniaidnSilMtiiiig checked by the resistance from the pres* 
sure on the coffers, I chose die tinres of sunrise, and from non 
one '^0 two ifClock, P M fbr making the observations 
Sunrise in India is generally the coolest time of the twentj* 
four hours, and the chain had dunng the night, on account 
of the uniform state of temperature, full time to free itself 
from any resistance At the hottest part of the day likewise 
there is a considerable tune when the thermometers are 
nearly stationary, which will afford time for the resistance in 
the coffers to be overcome , aad it is necessary to pay parti- 
cular attention to this circumstance, for the chain will be 
perceived to lengthen often for nearly lialf an hour after the 
thermometers are at their highest 


I had 
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I had made a great many experiments pnor»to the mesH 
svrement) but found great irregularity, partly from not at- 
tending sufficiently to the above circumstance, and partly 
from the unsteadiness of the drawing post, notwithstanding 
It was driven deep xnto ver} hard ground, and secured, as I 
thought, by havrtig large stones pressed close on each side 
of it« To remedy th s latter inconvenience, I had a staple 
driven into a bnck wall, into which the iron was fixed with 
the adjusting screw for the chain, after which 1 peiceived a 
perfect coinmjd^nce with the arrow and mark on the brass 
head, except what arose from the tniling expansion and con-v 
traction of the iron which held the chain 1 then began ^ 
new course of experiments on both the chains, and the re- 
sults were as follows. 


MatpermMsjftnr deiermtntag the eTpansian 6fih)e ntua 
Cham 
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hern 


l»02 

TIMF 

Mean of 5 
Thermome- 
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S- 
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Total ex 
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Mouth 
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► 10 


Juned 

2P M 

116 4 
83 

123 6 
82 5 
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51 
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S45157 
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; 00734 
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•00754 
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00737 
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00747 
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of these 
experi- 
ments 
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ExpeTment$ fir ietermuuiig th« exftauun iM 

c Chmn 


1802 

TIME 

<8 § 
c S 

Change ot 
Tempera- 
ture 

Month 

3|» 

Junes 

0 nse 
9P M 

83 5 
1103 

268 
25 1 
24 8 

9 

0 nse 
IRM 

852 

110 

19 

0 rise 

80 2 

279 
24 8 


2P M 

108 1 

13 

0 n*® 

83 3 


SP M 

111 3 

98 

31 3 

14. 

0 nse 

80 


Si M 

c 

o 


42 

40 

39 

49 

38 

49 

46 


Totai ex- 


paanon 
land coi^ 
tractipn 


901894 

199980 

187473 

*9019941 

189^6' 

2018941 

991199 


‘^Expansion of 

R«»ris.s;jr^ 


Mfan 00737 



winds dtt« 
jriiig the 
whole of 
these ex- 
periments. 


It appears from these results, that the expansion due to 
1® of the thermometer is less than what has been allowed by ^anTanowetr^ 
expenments made in England , but this might anse from m England 
the thermometers, as they were su^h as could be purchased 
in the shops, and therefore most probably not of the best 
kind Great care, however, was taken to watch the moment 
when they stood the highest, and though they vaned from 
one another considerably at that time, yet that variation was 
generally the same in equal temiperatures 


(To be concluded in our nexUj 




SCIENTIFIC NEWS 
Hrfimpnan Natural History Soctety 

Society has been established at Edinburgh for the cuU Werner lan 
tivation of the diffcf’ent branches of natural history It has 
been denominated the Wernerian Natuial History Society ^ in Edinburgh 
honour of Werner The following gentlemen have been 
plocted oiScc bearers 


PRESIDENT, 



8Ci»«Tine 


9n 


MSSIOENT, 

lM>at Jtmeson, F.R 8 fttf Vat Hut, EdbK 

▼ICE FftSSIOENTS, 

Wn Wright. F. Jt 5 I JofanBareli^.^ F R S 
Rev T Macwghtf F R S | Tho Th9rop»aa*A/ D f R,S 
R«tnck Wftihtf. J^eofUrer 
tiU Neil Esq, Seeretuty 

CoaneiI.-^mne i)i Bumber, vie The ^ve office bevers, 
tnth Ch^rletAs^sww* Esq F.ILC S . eed Liaot Col FuN 
lertoQt tS Rerienholiiiu Joscpb Bai»k% Prmdtut qf tke 
JUgte/ Sasaat^ of Imdon, Richard Kirwan, Esq Presuknt if 
iht Rojiti Jtmi Jeqitmyi ani PtoksMt Wevoev of! Frey* 
bergi wen; fleeted %oji0Fary memben The following 
fbreigq merohMf ]lg»e« bfeo elected Prednsor Kwriien. Ber- 
lin, Professor Kltprotb. Beshn, Mr Von Humboldt, Berlin , 
Mr Von Btreb, Berhn, Mr F Mohs, of Stiria, Mr 
Uer«lw^ Mr» Fncsktieoi end Mv Mender, M Snxonir 


Two orders of 
▼eiiis of miner* 
als 


True veins 
cbaractcnzed 


C intempora- 
tiou or tn- 
cUist d veu^ 


At tU Iwt n¥?fiUilg of the Weroeaw NatwroJ UistQiy So- 
Profi^soi: hme^pn nia4 a 4^n|ptiioi| of contompoca- 
necMii or enclosed, vew divided jnto two clasae&u 
Tbtf clw oQinprehends tm mnst tbe second canien^ar 
nmms or mckui %€im4 

Irue veins, he remarked, exciting when tlm strata or 
beds are of uncommon thickness, traverse many different 
strata or beds, and, although we do not always observe them 
open at the surface of the earth, they invanably open at the 
surface of the formation or senes of formations they traverse , 
thus the outgoings or openings of certain metalliferous 
\eins, that traverse clay, slata, and mica slate, are sometimes 
covered by the second porphyry formation 
Contemporaneous or enclosed veins are in general con* 
fined to individual beds or strata, and are completely enclo^ 
in Iham, or m other words wedge out m every direction in 
the bed or stratum m which they am cpatained After de- 
tailing the various characters of true and coiuamporaneous 
veins, the Professor next described the contemporaneous 

veins 



flCtsvTxstc 


^«inb that ocaur indifiaveat gmt K>ek<*i)i>fmat!daa»Jbagm>tti 3 ift 
with graiHUsi^ and ending: with the wmetk ilMa imp Spfm^ 
tioD lie next explained the inode pf ibrmaJbioD of Iheae 
veins. When descnbing the contpipporaneQUa veinm tlMlt 
occur in gneias, he remarked, that certain varieties ot veai« 
genous gneiss bear a sinking resemblance to granite, and 
hence have been £re<[ueiitly co nto t tncl ed with it This led 
him to point out the characters by which true granite veins 
nre distinguished from veins pf gramtic gneiss 
As connected with this part of the subject he examined the Remark on th» 
facts, on which the Huttonian theory of granite is founded ^ 
and proved by a detail of his examination of the appearances 
dchcnbed by Dr Huttoni Professor Playfair, and others^ that 
the supposed granite veins, shooting Aroip subjacent granite 
into^ superincumbent rocks, are merely veins of granitic 
gneiss accidentally in contact with gramtp 


Professor Jameson has juSt puWiBbed the third volume of Profes^orJame. 
his System of Mineralogy, under the title Elements of Geqg* sonv Elements 
nos^ The- contents of this valuable work are as follows orS^dTof^is 
Chap I, Description of the surface of the earth , chap, 2, S>ystem of 
Effects of water on the surfhee of the earth, chap 3» Inter- 
nal structure of the earth , chap, 4, General account of the 
different form^itioos in regard to th|rir succession and strati- 
fication, and this illustrated by a short descnption of the 
llartz and Saxon Erzebirge, chap 5« Theory of the dimi- 
nution of the waters of the globe — Description of overlaying 
formations — An investigation of the original contents of the 
waters of the globe, dunng the different periods of the earth's 
formation, 1 he division of rocks into five classes, chap, 

6» class 1, Pnmitive rocks, diap,^7,.class 2, Transition socks, 
chap 8, class 3, Plcetz rocks , chap, p, class 4, Alluvial 
rocks, chap 10, class 5, Volcanic rockk, chap. 11, 

Mineral repositories, chap# 12, Relative age of metals, 
and general inferences, are followed by a table of 

32 pages, containing the relative antiquity and geognosttc le- 
lations of simple minerals also an extensive table of the 

most 



BcmrtiTtc v%vf% 


iftMt remarkable heights of mountaiirs, hills, and lakes m 
chfierent paHs of the world, abd a table of volcanoes The 
volume IS concluded with a senes of notes ^planatory of 
passages in the text, and referring to the lluttonian theory 
of the earth. 


TO CORRESPONVENTS 

h wmtU be higUy gfai\fywg to the avthor of this Jour*^ 
no/, lo publish a eompleie Index of then hole to the present 
timef mid there is no mqitte for hesitatiout but the probabz- 
Higy that the heavy expense attending it might not he zndem^ 
n^ed m the actual sale^ It 15, howevery under eon$idera- 
non 

The Meteorological Journal mil appear %n the first number 
if the next volume, and every attention that circumstances 
can admit will be paid to the suggestions received in the favour 
from m anonymous correjpondent ^ 

The errour of a word which he notices, is of the press, and 
we trust that errours qf this description are not very frequent 
with us 

The letter from Mr Garnett, of New York, was received 
too late for insertion this month, but will appear in our next 
number His favours will be always acceptable The en- 
closure to the Astronomer Royal was mmediatehf forwarded 


ERRATA 

Page 304, 1 10 from bottom, read 
p X + Q X X R,&c. 


I 7 from bot for read 


Ine 2 from bot read Q X X 
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SUPPLEMENT TO VOL XIX. 


ARTICLL I 

Remaiki on the ^otal Eclipse of the Sun^ June 16^ 1806> 
zctth some new Methods of finding the Sun or Moon^s 
Mendian Altitude^ and the approximate Ttme^ AU 
tiiu(Ls taken ntur the Time of Noon In a Letter from 
J Garnett, Esq Editor of the American Nautical 
Almanac* 

To Mr NICHOLSON 

SIR, 

I AM a constant rcadct of your valuable Journal, but Mistake of the 
have only lately received your No 75, m which, from the proceed^ings^of 
proceedings of the Jb rench Institute, you have copied Mr ih^ French 
Ferrer’s observation of the total eclipse of the sun 
KmduJiook As I assisted him in the observation, I beg 
lca>e to remark a considerable errour, made by you or the 
French Institute, which places Kinderhook upward of 7^ 
to the eastward of Pans, instead of upward of 5** to the 
WLStivard 

)i m • 

You mark the time of the conjunction 11 45 33 * 

whereas it was, apparent time - 23 25 33 2^ 

as you will perceive by the printed calciilation enclosed 

Before 

* I copied this time from the Magazin Enq^clopidique, and on 
referring to the Journal de Physique, where there \» likewise a 
VoL XIX — SuppLEiffENT Y brief 


322 


TOTAL ECLIPSE OP THE SUH OF 1805 


1 1 mb of the 
moon illumi- 
iXated befoi e 
the end of the 
eclipie 


Whence this ’ 


American Nan 
*ical Almanac 


Before the end of the total eclipse, the west limb of the 
moon began to be illunitnated, and the light increased so 
rapidly, that 1 at last mistook it for the sun’s egress, and 
called the time to Mr Ferrer but he saw the errour, and 
still kepf his €}c to the glass, when the first solar ray nearly 
blinded liim 

Whence could proceed this illumination^ from a lunar 
or solar atmosphere ^ 

In the Amtrican Nan^cal Almanac, which 1 hare pub- 
lished hire since 180*1, 1 hare given the moon’s dediiiatioii 
for every sit hours, instead of twelve , which I did before 
1 knew it was done in France, and for the same reason 

1 am, With the greatest esteem, 

S,r, 

Your obedient Servant 

JOHN GARNETT 


Kew York^ Not ih America 
February^ C, 1808 

biief iiotjce of it, I find the time set down ll'^ 25' This is 
cvidciitK accoiding to the popular not asti oiioinicai notation of 
time , iiid m a work iiili lukd fo- the general readei , as well as the 
astronomer, it w as perhMps jn t ferablc It appears how e\ cr to have 
occaaioned the eiioiir of I leneli reporter of the pi ocee dings ot 
the Nation il Instiuilc 
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KetC iieihods of finding the or Mosr^s Meridian Jlhtude and the Approximate Time^ Altitudes taken 
near the Time of Noon^ recommended to the Pi a ttce oj Seamen — paittculail^ the fiist 
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METHOD*; OF FINDINC \I FITUDk 


3^5 


N B Ihc niimbei of cfouds lu 1 ible XV HI imy 

0 1 . ,.*.1 1 ji.i* hiidiii- tMe me 

found iiidopLudcnt of 1hc tabic, thus, idd the t oust iiit njun 

log 0 29303, the log cosiru of latitude b\ dCcoiin.t, and^^d ipproxi 

1 ... , niate time fioiu 

log cosine of dtclinution together, and subtnet the log two lUitud^i 

sine of the dtfftreme or sum of the latit and dcclin ac* 

cording is flity ai( of (hi same or diJi^nhi wwwei , the 

remainder Mill be the logaiithiii of tlu number of sccondg 

m tibleXVlII 

If to this log bt tidd(d tMice the log of inv number of 
niinutcs less thin JO uuuiifis, 11 i u a mil be tlu logarithm 
of a number ol sieoiids ivliuli added to tlu altitude, taken 
at (hat numbci of miniius from no >ii, will give the mc- 
Tidian altitude^ the sum as abo\ l 


UhVIMUvS 

1 If the number of seconds that the sun or moon’s de- 
cimation changes iii one minute, bt divided by tmcc the 
numbtr of seconds found from table WMIJ, the ((uoticnt 
in minutes will bt the LouLitton of Aoo/i, fioin cqu il 
altitudes, for any Kss uitei\al of timt linn twenty 
iniiiutes 

2 This cot rer//fm IS ilso the time, in minutes between 

the sun and moons aUdudt t id mtudtun aU 

titudc 

o And if thn Lot } ection^^K. multiplud irifo h ilf thi num- 
ber of seconds that the dtclination m one minute, 

Ihc jirodiiU yii\\ be ilu d/ifin/nt^ iti secc; rA, btfwttn the 
sun or moon’s f^reaU^t and meridian alf/f tide ^ whith, re- 
specting the moon, is sorni times considti iblu, therctoie as 
the altitude found by this piobKin Il-j- V i** strictly tlu 
£/co/cv/, not thv mertuiatj al/itm and the time F and G 
IS the time bcfoie and iftcr th ^reuti \t affdadt this pro- 
duct should be applud as a coritction to reduu the moon’s 
altitude when thus found to her tiui lucridiaii altitude, 
when that u required 

bee also Remark 2 on Inc page nc\t but one 
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PROBLEM n 

taken near Noon, at equal Intenals of Time, to find the 
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Inquiry into the Causes of the Decay of Wood^ and tho 
Means of preventtm; it By C H Parey, M D ^ 

The power of wood m different forms to supply luxury, 
to promote science, and to guard and prolong human life, 
has made the means of preserving it from decay highly in. 
feresting to mankind With this view various premiums 
have been offered by this and other occonomical societies 
The object of the following discussion is to suggest the best 
moans of prevention, chiefly by inquiring into the nature 
and sources of the evil against which it is intended to 
guard 

Wood, when kilkd by being separated from its root, is 
subject to gradual destruction from two causes, — ^rotting, 
and the depredations of insects 

Of the rot there are two supposed kinds, as they affect 
wood, first, in tlie open air, or secondly, under cover 
The first is that which in the terms of our premium, 
Class VII, No 3, IS said to occur to barn and other 
outside doois, iveathcr.bouding, gates, stiles, and implc. 
nicnts uf liusbandjv ” lowhith, if tluie were any need 
of this minute siKcification, might haic been added posts, 
rails, paling, water-shoots, and vaiious othtr objects 
The second IS well known under the mine of the dry- 
rot, the cause iiul prevention of which are the subjects of a 
piemiiim by tlu Society of Arts in London 

Animal and vigefable substances possess cerluin common 
properhes and movemeiitN, which constitute what is called 
lift When tint state cCiises, and thtse properties and mo- 
tions no longer cMst, the bodies become subject to the che- 
mical and mec hanieil litvs of all other matter 

W htn perfectly dry, and in certain degrees of tempera, 
tuie, both seem to be scarcely capable of spontaneous de- 
cay Oil tins prinripje vast^ quantities of salmon arc an- 
iiually eoiivc )ul m a frozen state to London fiom the nortlf 

* From Vipii5>«of the Bath and West of rngland Society, 
\o\ XI, p 2 Jd 

of 
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of England and Scotland, and the inhabitants of the stdl pr^erved bv 
more northern regions constantly pi esc rve- their food, by 
freezing, unchanged through the longest winters fhege-sture 
latiiioiis and other soluble parts of animal substances, i#ien 
extracted by boiling, and kept in a soft moist state, xery 
readily putrefy But if the same matter be dried by a 
gentle heat, and scchidid from moisture and air by being 
kept in bottles or metallic cases, it will remain very long 
without decay This is the theory of that wcll.known and 
useful substance, portable soup In the burning climate of 
Africa, when it is intended to preserve a dead animal for 
food, all that is necessary is to cut the niuseular parts into 
thin strips, from whichy in a few hours, the he^t of the sun 
exhales all moisture, reducing them to a substance like 
leather or horn, uhich pro\( to be unsusceptible of future 
decay from putrefaction So also entiie hun’in bodies, bu« 

Tied in the and sands of those countries, ha\e often been 
found convcited by exhalation and absorption of their na-- 
tiiral moisture into a diy hard sort of mummy, incapable of 
any faiihei change from the agenc) of those causes, to 
which, ill such situ itions, th( \ ate exposed 

Similai causes pioduce the same ellecls on wood Even Timber lonp 
under kss rigid circumstincts of this kind, as in the roofs “* 

” ’ ln{,e buiWii)^ , 

and other timber of large buildings, it continues for an 
astonishing length of tun unchangid, witness the timbir » 

of that noble edihee W cstnim-stci Hall, built by Richard f I 
ill 1^97, and the inoie extraordinary instance ((noted by 
Dr Darwin, m his ingenious work the Phytologia, of the 
gates of the old St Fetei’s church in Rome, which were 
said to have conlmutd without rotting from the time of the 
empdor Constantine to that of pope Fiigcne IV, a period 
of eleven h indreil years On the other hand, wood will 
1 C main ior ages with ht^lc change, when rontinually im. 
ineiscJ in water, or even when deeply buried in the earth , undpm iUr 
as m the piles and butti esses of bridges, and in various 
passes These latter facts seem to show, that, if the access of 
atmospherical air is not necessary to the decay of wood, it 
at least, highly conducive to it 

In posts fixed m the ground and exposed to the weather, Dcra) ^ *;oonp t 
wp constantly find that part soonest decay, which is 

above 
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,, aboTe OP within the ground So also where there Is an ac. 
cidental hole m an exposed surface, or any artificial cavity, 
as in a mortice and tenon, or the part where pales nearly 
to#h the rails on which they are nailed, there the wood 
universally begins first to moulder away The same thing 
happens with regard to horizontal rails themselves, which, 
when made ot the same materials, rot much sooner than the 
pales which they support These facts are very easily ex- 
plained They clearly show, that the great cause of decay 
IS the constant action of water aided by air, which most af- 
fects those points, where it is most retained, but has less 
operation, where, as in the perpendicular pales, it chiefly 
runs ofl by its own gravity, so that the little which remains 
IS easily and quickly abstracted by the cooperating power of 
the sun and wind 

The change which I am describing is the consequence of 
putrefactive fermentation , a chemical operation, iii which 
«he component parts of the wood form new combinations 
among themselves, and with the watci u hich is essential to 
the process The precise nature of these new compounds 
has not been ascertained , but, so far as they are known, 
they consist of ccitain gasses, or sp( tits of air, which fly off, 
and leave behind a powder, consisting chiefly of carbon or 
charcoal, and the earth which entered into the original com- 
position of the w ood 

Beside this chemical change depending on water, that 
substance tends to destroy w ood exposed to the open air by 
a mechanical operation Every farmer is acquainted with 
the power of winter in mouldering down the earth of his 
fallows It i^' equally well known, that porous freestone 
splits and shivers during severe winters Ihese effects are 
produced b^ frost, which, acting on the water in the pores 
or interstices of these substances, expands it by conversion 
info ice, and thus bursts the minute colls lu which it was 
contained Iherc can be no doubt, that a similar operation 
takes plice to a certain extent m exposed wood, and thus in 
some degree promotes its destruction 

It app^aYs, then, that the contact of water and air are 
the chief causes of the decay of wood If, therefore, any 
means can be dtristd, by which the access of moisture and 

air 
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Air can be prevented, the wood is so far seenre against de- 

cay This principle may be illustrated by supposing a c}. 

linder of dry wood to be placed in a glass tube or case, 

which it exactly dlls, a^nd the two ends of which aTC,v as it 

fs called, hermetically sealed, that is, entirtJy closed by 

uniting the melted sides of each end of the tube Who 

will doubt that siiih a piece of wood might remain in the 

open air a thousand years uik hanged ^ Or Itt us take a still Thus amber 

more apposite illustration of this fact , that of amber, a 

native bitumen, or resin, in ivliich a vaiiety of small flies, 

filaments of vegetables, and others of the most fragile sub. 

stance's arc seen imbedded, having been preserved from dc. 

cay much longer probably than a thoiisind ^ cirs, and with 

no apparent tendency to chaiigi foi ten times that period 

Let us see thin if we cannot, the exclusion of moisture 

and air, find means of virtually placing our timber in a case 

of glass or amber 

With this ^lew, various expedients haie b^cn employed, Pamt employ* 
of which the most common is covering thi surface with 
paint, which IS oil mixed with some substance cipableof 
giving it the colour w Inch we <le<*irc It is well known, that 
several of the oils, ns those of linseed, hcin))S(cd, , be- 
come dry when thinly spread on any hard substance The 
drying quality is uiii eh assisted by their bwing previously 
boiled with certain metal Jic o\id(s, more especially that of 
lead, litharge rheeiust so foimed is with difficulty pc- 
netrated by moistuie or air I or this purpose drying oil is 
spread on silk or linen, in the inanuficture of umbrellas, 
and will tolerably well succeed in confining hidrogcn gas, 
or inflammable air, in the construction of air-balloons 
Hence we see the mode m which the application of paint on 
wood serves to defend it against thi causes of destruction 

When paint is employed within doors, it is customary to Uses of oil of 
add to the ml, beside the colouring matter, some essential 
oil of turpentine, which not only makes it dry more rea- 
dily, but, by giving it greater tenuity, causes it to flow 
more freely from the brufh, and therefore to go farther in 
the work For the same purposes I observe it forms a part 
of the paint used on wood and iron work in the open air , 

Vut, as it appears to me, most improperly For I have re. its disadvan* 

marked 



S33 


ON PRETENTfNG THB DECAY OF WOOD 


Acts ^similarly 
jn discharging 
grease 


Is the pigment 
of use’ 


iJiis doublfiil 




marked that on rubbing wood painted white, and long exm 
postd to th« weather, the white lead has come off m a drj 
powder like whiting , as if the vehicle which glued it to the 
wood had been decomposed and lost, leaving only the pig« 
ment behind And I have been much inclined to suspect, 
that this has arisen fiom the oil having been too much 
opened^ as the workmen call il, or liivuig its thicknei>s and 
tenacity too much diminished by a superabundance of the 
oil of turpentine In this state it may, in various ways, 
be more readily acted on by water and air W e know, that 
the properties of what are called unctuous or fat oils are 
much changed by tlic admixture of the volatile or essential 
oils On this principle we succeed in getting grease out of 
woollen cloths by oil of turpentine, but whethei the same 
change is produced on the drying oils, 1 h i\e not learned 
It appears, then, that these drying oils cither by them* 
sches, or boiled with metallic oxicks, will form a vainish 
on wood, but it may bi questioiuil how fai the colouring 
matlers, with wliieh they arc usually mixed, cotitiibiite to 
I nc lease the ir prese rvative powci I do not howcvei , deny, 
lliat they may be serviceable in tins and other view s 1 hey 
might be siipposid to enable the oil to 1 ly iirilnn hold, as it, 
wcr<, oil the wood, aud they mav seive to luereasc tho 
lliKkncss of the defensive covering The first of these 
points is of sowt iinportaiice , for we obsirvc that the paint 
on sticet doors, which is become thick by frequent incrus- 
tation, IS apt, fiom the strong iniluenec of the summers 
sun, to separite from tht polished wood beneath, and rise 
111 large blisters, probably in oonsiquence of a greater cx« 
pansioti 111 the crust itselt than in the subjacent wood 
lien, therefore, the colouring matter of the paint fails to 
produce the desired effect, and as to tlu second end, or 
that of increasing the thickocss of the covering, that may, 
probably, be much more efiectually accomplished than by 
the mere addition of pigments, some of which are capablo 
of chemical decomposition, and all are costly This pur- 
pose an ingenious artist has of late attempted to answer, by 
recommending an admixture of road-dust, and for that and 
other means of reducing the price of paints, has obtained 

a premium 
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a premium from the London Society of Arts* However just 
the general principle in this case may be, the application is 
somenliat unphilosophical, unless it shall be found, which 
M ill scarcely be admitted, that dust of every chemical and 
mechanical quality will equally or suihciciitly ans'^r the In- 
tended purpose 

Some maitnal of this kind, selected with greater pre- PerJnp^ nup 
rision, may however undoubtedly be useful, and none I 
think promises more fairly than siliceous or flinty sand, 
which, so far as we knosv, is absolutely indestructible, and 
which may be easily procured from the sei-short, and fioin 
the currents of the clear rivers and loads in Berkshire and 
other counties abounding with siliceous stones Sand from 
the sea must first be ch ared fnmi all saline impregnations 
b> washing in several waters, and any sand may be ob- 
tained of the fineness desired, by mixing it with water in a 
tub, and after having stirred the whole well togitlior, 
pouring out, 111 a longer or shorter time, the muddy water, 
from which the saiul will stttle by its own griiity, iii a state 
fit for use when dried 

More than thirty } cars ago this subject presc nted itself to W iter shoot 
my mind, on seeing some water-shoots, which had been 
pitched and painted in the common way, taken down in a 
state of complete rotteiinc'^s 1 had read that charcoal, bu- 
ried lu lh( moist earth, had come down to us perfectly 
sound from the times of the Homans , iiid that posts long 
withstood till same moisture, if the part intended to be put 
into the ground was charred all round to a certain drpth 
Impres'^ed with these fac'ts, i tcriniiied to try an arti- Covcii^d vrith 
filial coat of charcoal, and whin new w iter shoots were 
constructed, I siiotigly and caufnlly rubbed them with a charcoal 
coat of drying oil, which 1 immediately dredged all over 
with a thick lajer of charcoal finely powdired, and con. 
tamed m a muslin bag After two or three days, when the 
oil was thoroughly dried, and firmly n tamed the greatest 
part of the charcoal, 1 brushed off what was loose, and 
over that which adhered 1 applied a coat of common leed. 
coloured paint, and a few days after, ja, second 1 he 

* See Journal, \ol XIV p 238 

whole 



on fKvrmtno m dtcay of wood 


3S4; 

whole became a firm and solid crust , after which the shoof;i 
wore put into their places, and being examined manj years 
afterwdid, appeared perfectly sound Any other colour 
would piobdhly hare succeeded equally well with that 
Limp black which I ( mplo)red I do not think that lamp black, which 
IS a pure species of charcoal, would have answered the 
purpose of forming a thick dt fensivc? covering so well as the 
grosser ( hare oal which I used But whatever sort of char, 
codl IS employed, it ought either to be fresh made, or heated 
agiiin in close vessels, so as to expel the water which it 
greedily dtfiaets from the air 

Drjmgols ex io dll compositions formed from drying vegetable oils 
poiisive js objection, that however well they may answer 

the end proposed, they arc too dear for that great con- 
sumptiuu, which is usually required for outside work For 
this and other reasons, various other substances have been 
employed for the same purpose 

Pttcli does not Of these the most common is pitch, which is well known 
answer rcsinous matter melted by heat out of the pine 

lube of trees m form of tar, and afterward hardened by 
evaporation It is applied hot, and when cold, makes a 
moderate ly hard varnish It docs not however appear, in 
fact, to answer the purpose so will as might have been ex. 
pected The sun at first melts it, so that it runs off m 
drops, or adheres to every thing which touches it, and the 
united influence of air and water seems to make it brittle 
and powdery like resin Experience therefore shows it to 
be of little value Neither is it probable that its powers 
would be much improved by adniixtifre with charcoal, sand, 
or other similar substances Many members of this So- 
ciety may recollect its application twenty years ago on tho 
red-dcal shingled roofs of part of our market In this 
case it was used hot, mixed with Spanish brown, and liar, 
dened by sand sifted over it with a sieve, notwithstanding 
which it seems to have left the wood like the unmix^d 
pitch, and, though frequently, renewed, has not prevented 
the necessity of various repairs within these last five years 
The original boards are now every where more or less in a 
state of decay 
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The bituminous substance melted by heat ou^t of coal, Coal tar 
and commonly called coal tar, has been strongly recom- 
mended for this purpose by that ingenious philosopher 
Lord Dundonald 1 have tneKl it largely and unsuccess- 
ful!}, though perhaps notfaiily, for the workman whom 
1 employed, m order to make it work more easily, added 
to it oil of turpentine, which certainly diinini«hed its du- 
rability by rendering it more miseible with water I am 
however inclined to believe, that no substanei of this kind, 
used b} itself, will bt come sufliciently dry and hard lo resist 
the infl lienee of the weather 

As animal oils are considerably cheaper than those ev- Animaf oils 
pressed from vegetables, attempts have been made to com- ”* * * “‘^‘****^^*"^ 
muiucate to them a dr}ing quality This has been eilected 
by dissolving in them while hot vaiious substances capable 
of being melted, in such a portion that the whole mass 
would become dry and haid when cold Bees’ wax, resin, 
and brimstone are found to have this property Some of 
them, when united with dr} mg oil, have lung been em- 
plo}ed for making boots and shoes water-proof, or im- 
pexvious to moistuie^ But they will also succeed when 
mixe.d with tram oil, which is obtained from the blubber of 
the whale In the second volume of the Memoirs of this 
Society, printed in the }ear 1783, there is the following 
receipt Melt twelve ounces of resin m an iron pot or Composition ol 
kittle, add three gallons of tram oil and three or four'^“®®^^ 
rolls of brimstone , and when the resin and brimstone are 
melted and become thin, add as much Spanish brown, or 
red or yellow ochre, o^any ( olour you want, first ground 
fine with some of the oil, as will give the whole as deep a 

* For this purpose there is the following receipt by Mr Barker Old receipt for 

in Sir John Hawkins's edition of that entertaining work, boott or 

\\ alton's complete \ng'er 4th edition, page 22*5 Take a pint 
of linseed oil, with half a pound of mutton snet, six or eight 

ounces of bees’ wiTx, and half a pennyworth of rtsin Boil all this 
in a pipkin together , so let it cool till it be milk wmin Then take 
a little hair-brush, a»id lay it on your new boots , but it is best that 
this stuff be laid on before the boot maker makes the boots , then 
brush them once over (with it) after they come from him As for 
old boots, you must lay it on when your boots be dry ” 

4 
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sbadc }(ou like Then lay it on with a brush as hot and 
thin as you can Some days after the first coat is dried, 
giTe it a second It will preserre plank for ages, and 
keep the weather from driving through bnck.work ” 
Page 114 

This composition I* tried about eighteen years ago on 
aome elm paling, substituting for the colouring matter one 
or two coats of common white paint for the sake of the 
appearance This paling appears to me to be in crery 
part of it, which was so covered, as sound as when it was 
first put up 

As compositions of the resinous kind arc apt to crack 
and become powdery, like the varnish of carnages, by ex- 
posure to weather, it is not improbable, that this eflcrt may- 
be in some measure counteracted by the mixture of a small 
proportion of bees’ wax Such a compound I have used, 
but m the quantity of eight ounces to the gallon found if 
too slow in drying, and capable of being easily scraped oil 
with the nail Wax is also at this time very scarce and 
dear^ 

All the substances contained m these mixtures arc ca- 
pable of perfect incorpoiation with each other by heat, and 
when separately exposed, are with great difhculty acted on 
by water or air in any heat which occurs in our climate 
They should be applied hot with a common painter’s brush 
on the Wood whuli is previously very dry, so is to sink 
deeply into its pores, and though at first they arc appa- 
rently somewhat gieasy when cold, yet after some days 
they make a firm varnish, winch does not come off on rub- 
bing When it IS required to give beauty to the work, co- 
louring mattirs may cither be added to the mixture, or af- 
terward applied over it m form of common paint Two 

* For the information of those who may be inclined to make a 
trial of these compositions, 1 have inciuired the wholesale prices of 
tht diiftrent ingrechcnls of Messrs C i\e and Co Bristol, fixim 
whore I learn, that the} aie veiv ’fluctuating, train oil being from 
2s Jd to'’s 2d pLi gallon, icbin from lJto21 bhillings perewt , 
roll biiiustone from 34 to 38 shillings per cwt , and bees’ wax from 
3s 3d to 3s od pt r lb , tlu lowest of these prices bemg about 
what these articles at picscut bear 


coat! 
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coats of the composition should always be given , and in 
all compound machinery, the separate parts should be so 
varnished before they are put together , after which it will 
be prudent to give a third coating to the joints, or to any 
other part which is peculiarly exposed to the action of moi- 
sture, such as water-shoots, ilood-|atcs, the beds of carts, 
the tops of posts and rails, and all timber which is near or 
within the ground Each coat should be dry before the 
parts are joined, or the last coat applied 

These compositions arc equally efficacious m keeping it would pre- 
iron from dcca.y by rusting They might also be very ad- Jend^^aich^ 
vantageousl} employed in rendering water-tight the plaster, unper^joub to 
which IS used to case the outside of the arches of vaults 
unsheltered by roofs, provided the mortar were made per- 
fectly dry, and the covering of the arch brought up to an 
angle, instead of making it follow the form of the arch in 
an elipsc or the segment of a circle 

It is necessary to mention, that compositions made of Caution, 
fiot oil should for the sake of security be heated in metallic 
or glazed earthen vessels in the open air For whenever 
Oil IS brought to the boiling point, or 600^ of Fahren* 
belt’s thermometer, the vapour immediately catches bre^ 
although not in contact with any flame, and though a 
lower degree of temperature than that of boiling should be 
used in this process, it is not always practicable either exr 
actly to regulate the heat, or to prevent the overflowing of 
ibc matcrialb, in either of which cases, were the melting 
performed in a house, the most fatal accidents might 
follow 

The following is the proportion of the above ingre» 
dients, and the mode of mixing thfm, which I should re* 
commend 

Take ounces of resin, and 8 ounces of roll brim-Mocleofmak- 
stone, each coarsely powdered, and d gallons of train-oi^|^*^^^JJ'** 

Heat them slowly, gradually adding 4 ounces of bees’-wax, 
cut into small bits Frequently stir the liquor, which, as soon 
as the solid ingredients are dissolved, will be fit for use^ 

What remains unused will become solid on cooling, and 
may be remelted on subsequent occasiox^s 
Vqu XIX.**SvmsMSM Z 


If 
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rharcoai pow- If addition of cliarcoal powder or siUceoiu flan4 
dor or sand may to the durability of drying oil, it may pro- 

^ bably have a similar effect on this composition , but whc« 
ther it may be best to mix them with the ingredients, or 
apply them afterward, I cannot from experience tell la 
the latter case, the powder should be sifted on, while the 
first coat of the compbsition is still hot , and, after some 
days, when that is dry , should have a brush gently passed 
OTer it, in order to remove all the particles which do not 
adhere, after which other coats of the composition may be 
applied, as before directed 

This IS all which occurs to me as to the mode of pre« 
serving wood when exposed to the weather. 

CTo be concluded tn our next ) 


III 

On the Blight in Wheat Bit/ Mr Thomas Davis, of 
Uormngsham * 

lio-it hli|,ht a The opinion 1 gave m the Bath Society’s Papers, 
Vol X, p 41, that the wheat blight is a plants and not 
an insect, is now fully confirmed by the microscopical ob« 
scrvations of that able naturalist, Sir Joseph Banks, who, 
in his treatise on the subject, has given magnified repre* 
sentations of the plant, in which its form and fructification 
are so conspicuous, that no one can doubt the fact f 
Sir Joseph also describes the manner in which the mi« 
nnte seeds of this plant (which are as light as air) are car- 
ried by the wind, and lodged on the growing stalks of 
wheat, where they take root and vegetate, and, like all 
other parasitical plants, rob the plant to which they at- 
tach of its nourishment) to support themselves The of^ 
Tt*. destructive f^ct IS too wcll known The rapidity with which these 
i/pcution minute plants vegetate, and the destruction they make in a 
crop of wheat, of which the ears only a few days before 

^ From the Bath Society’s Papers, Vol XI, p 111 
t See Philos Joum^h, Vol X, p* ^^5, and katet IXj X 

appeared 
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Appeared full and heary and nearly fit for the tickle^ can 
scarcely be believed by those who have not obeecred it, and 
is astonishing even to those who have watched its progress 
It seems to produce something more than a mere cessation 
of growth It^ action ts like that of potsom It absorbs 
the /armo or flour of the fairest and plumpest gram, and 
reduces it to a mere shell of bran 

But although the nature of this disease is now so well Hemcdy dif- 
known, the remedy is not so easily found With all 
deference to the great abilities of Sir Joseph Banks, 1 am 
not so sanguine as to expect, that it can be eradicated by 
pulling up the diseased plants or even, if it were practi* 
cable, by burning all the straw of every blighted crop 

The seeds of this destructive plant arc too minute and 
abundant, and capable of being wafted to too great a dis« 
tance, to be totally destroyed A single acre of blighted 
wheat will produce seed enough to supply a whole district , 
and indeed it is too well kno^n to botanists, that the plant The plant not 
grows and flourishes on many other plarts beside wheat 
And were there but a single piece of wheat m a country 
where none had grown before, the enemy would be ready 
for the attack, whenever there was a predtsponitg' cause in Predisposing 
the wheat crop to receive it guarded agaioit 

It is probably not within the power of man to prevent, 
totally^ the ravages of this destructive, though minute 
enemy to agriculture, but it may yet be m his power to 
reduce them in a considerable degree, by ascertaining and 
obviating the cames which peculiarly di^se and prepare 
the wheat plant for it& VLtidi,c]L^ These may be summed up This dcbiht} 

IQ one word, vir weakness^ or debility 

The class of plants called by botanists mosses and lichens l^ros<!es and h- 
arc the insects oj the le^etable kingdom^ created to praj 
weak plants^ as the insects of the animal kingdom^ are /o sects 
prey on weak antmdls In both instances, the juices by 
being weakened and deprited of their acridity become their 
proper food The remedy must be to restore to the object 
its natural health and vigottr 

To apply this argument to wheat, and to show the cause s 
which render it unproductive, it will he iieccssary to con. 

Z 2 iidcr 
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sider the nature of the plant, and the kind of cult^ratioii 
which usually renders it productive 

Mode m which It is well known, tliat nature has furnished the wheat 

wheat grows plant With a double set of roots, so contriTul, that the first 
may be deep enough to enable it to stand the seventy of the 
winter, and the second so shallow as to admit the genial 
itiflucnec of the spring It first shoots down a perpen- 
diculai tap-rootj which supports tlu plant and keeps it 
sUady during the winter, ami in the spring it tillers out a 
number of coronal shoots^ each of which has its ownptoper 
root^ and produces its oxen cat , though still adhering to 
and dependent on each other for mutual support, and when 
that opeiation is complete, the wmtei root becomes useless 
and dies 


An irregularly 
npe ninj, crop 
subject to 
blight 


Thin indlitr 
« rup n irlitii 
bil} 
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If this Winter root be imperfect, Ihe side shoots which 
arc to produce the crop will also be so A strong solid 
for the tap-root is thiieforc nccessai^ for wheat, 
and the more complete the winter root is, befou the spring 
tillering takes place, the more perfect will be the crop If 
the formation of the young plants be unequal, sq will be 
the ripening of the crop , and if the ripe tars on one part 
of the plant arc w aiting for the gre cn ones on the other, tlip 
blight gdierally iltacks the eiop 

A Mr/I crop of wheat, and a M/c ripcmng crop, (and a 
thill crop IS usually a lati ripening one,) are the peculiar 
pay of the blis^ht , and these are generally produicd either 
by sowing land with wheat, which is unlit fpr wheat, or in 
an improper state of cultivation, or by sowing it in an im- 
proper season In fuic^ any tame i^liuh fends to xecaheyk 
the plant y Xi^ill prcdihpo^e it to receive tin blight 

1 he causes which tend to weaken the wheat plant are 
many, but the following aie the most obvious 

Sqw iiig w heat oq land that has been so w orii out by 
cropping, as to have lost that tenacity and cohesion^ which 
'iTi. so necessary to a wheat crop, and which even dung, 
uithout rest, will not restore 

2dly Sowing the land in a light loose 9 tate, wrhereby the 
wheat plant roots too near the surface, and is liable to be 
injured by the winter’s frost, and to hare its roots laid 
bare by the wind 

Zdfi^ 
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3r% §o^\ing wheat too late m the autumn, (which is 
too common,) especially in poor land and cxjtbscd situa- 
tions, where the roots have not time to establish tliem- 
selvcs before the winter comes oti, and vegetation is totally 
at a stand 

Now as these causes have, in consequence of the ad- Probibly m 
vance 111 the piicc of wheat, occurred more frequently of 
lati yeais than fornicily , it is piobablc that the assertion 

that the blight on wheit has incrcasid of late gears’* 
may bt true h or, 

1 st It his not been uncommon to sow land with wheat From sowing 
every r//// 3 c ir, instead of CSL13 fouith or fifth qu 

the land, m tht. mtciirn, has been under crops, the very 
nature of which is to make land li^ht, and no fillow year 
basing been allowed to get it dose again, the crops, 
though abundant m straw, ha^c not had strength enough to 
support them till harvest, and have been iatd bj/ the ratnsy 
and thereby bceomi a prey to the blight 
2c/ It has been sery much the practice of late years to '»ft<-r tui 
90 W w heat after tiaiiips^ and verv dtan ciops have been 
produced then by But this system is wioiig the tur- 
nips are eaten before they are wanted, and the wheat is 

sown a month too late, and being necessarily late npe^ is 

often attacked by ihe blight 

M It has been also a ficqiient practice to sow win at or aft 

iiflcr potatoes , anil this system is still worse the land is * 

lendercd too ligh|; for wheat, and the seed time is much too 
late, unless it be m deep rich land, where the wheat plants 
will grow during the sshole of the winter 

4//I And even the practice of sowing wheat after r/oc’cr^u^ m some 
has been earned to too great an extent on liglit laud, espe-^^^^’* closer 
cially where the land is nearly tired of clover It en- 
courages the slug^ and the wtie-zcotm^ which destroy a 
considerable part of the wheat plants, leaving the residue a 
thin unequal cropy which the blight seldom fails to attack^ 
and frequently to ruin 

To sum up the whole — Tf it can be proved, (and every General direc 
man who n a farmer must have observed it,) that all 
crops of wheat, and particularly all Jate^npe crops, are 
peculiarly subject to blight , it should be the great object 

of 
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of erery farmer to sow sueb land, and such onfyy to wheats 
as IS fit for wheat, to get it in order early m the summer, 
4hat it may be close and Jtrm before sowing , to sow as early 
as the state of the weather will permit, particularly in cold 
soils or exposed situations , and to sow tho^e kinds of wheats 
which are disposed to ripen early, (a circumstairre much 
more attended to in Scotland than m England,) but above 
all, not to wear out his land by cropping it oftener tctlh 
mheatihm its nature will bear, a1wa}s considering, that 
It IS not the number of acre^ sozon^ b it the number of 
bushels pj oducedy that will enrich the far met , or supply the 
mar! et 

Whtn I assert that ueak crops arc the most susceptible 
of blight, I do not altogether mean such crops as are weak 
tn consequence of a xtant of manui c, but such as grow on 
land which has been made so light by repeated culture, that 
the plants cannot firm foothold^ the great denderatuni^ 
in fact the sme qud non of a good wlicat crop, and ma- 
nure, particularly horse-dung, instead of rcmed-ying this 
defect, only adds to the evil In this instance, the remark 
which has been often made, that the highest manured crops 
are the most susceptible of blight, is perfectly consonant 
with my observation For the same reason, these crops 
are apt to fall before they are ripe, and in that situation if 
there be any blight in the air, they are sure to be infected 
with it, because the sun cannot dry tliem, and the circula- 
tion of the sap is impeded by the bruising of the straw 

It wis will observed m One of the Agricultural Re- 
ports, that lind may be made so diunk with diiug, that 
a wht*at crop cannot stand upon it ” and I will defy any 
man to gU a good yttldins^ crop of wheat in a highly-ma. 
nnred garden 11c may, and probably will, get a good 
crop of straze 

Mr A Young is right, in sajing in his Annals, that 
on ht^k land, not of the bi st quality^ wheat is seldom 
blightid The reason is, that such land is not made too 
loo L by culture iiid manure, and the straw stands upright 
and exposed to the sun and wind I had a very striking in- 
stance of till* on the Marquis of Bath’s land, under my 
care, a few ^fars ago 1 had ploughed up twenty acres of 

furze- 
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furze.land m the autumn, with intent to sow it to wheat ture and ma- 
lt Tias run back in the spring, and cross-ploughed early 
the summer, so as to be quite close and firm before wheat 
sowing , but having occasion to plant two acres of po- 
tatoes, I took part of this land and manured it well with 
rotten dung, and planted the potatoes therein They were 
npeeaily, and when dug, the two acres were sown with 
wheat ; oYi the same day, the rest of the jiiece, which had 
Hot been dunged at all, was sown The wheat on tlie two 
acres was much the proudest duiing the winter, and the 
best crop when it came into ear , but when it was just ripe, 

(which was tin days after the other part,) the blight struck 
It, and it was as black as a coal, while the rest was as 
bright as silver lu fact the two acres were scarcely worth 
reaping 

Again, with respect to laie^rtpenmg crops being subject Ripenmg a ce 
to the blight, I am of opinion, that the act of ripening 
wheat and ail annual graminifcrous plants is not so much 
an etfort of nature, as a cessaiton of nature* s ejfoits, and 
tliat no crop of gram can be a good one, unless the whole 
ripens together , and if by any cause, particularly by the 
seed being sown too thin, or by a partial failure of the 
plants from a severe winter, the plant is forming new 
roots, or one pari of it is doing so, while the other is or 
ought to be ripening its seed, the straw keeps green and 
moist, instead of turning yellow and dry, and the blight is 
sure to take it And this has brought drilling into dis. Circumstarcce 
grace more than ail other causes, particularly when Ihng 

crop has been sown too thin, or the hoc has been used too into disrepuur 
late 

* I have just been a witness to the threshing a piece of dulled 
wheat, which was injured by harrowing in grass seeds in April the 
harrowing made the wheat too thin, and caused it to throw out new 
shoots , it kept growing while it ought to have been ripening , it of 
course took the blight, and though the ears were six inches long, 
the produce weiglied only 401b per bushel. 
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Anmer to Remarks on a Pamphlety lately published bg 
the Rev 1 Vince, respecting the Came of Gravitation^ 
In a letter from the Author 

To Mp NICHOLSON 

Sin, 


Objcrt of Mr 
V met b piin 
plllct 


1 he principal 
objection 
found! (1 on a 
inisUkc 


ObsuTfitrons on the Cause of Gravitaiion having 
been attacked in tin last number oi your Journal, by a 
person ( ilhng himself Dgtiscus^ you will, 1 trust, do me 
tlie pisticc to admit my answer in the next 

Wtiat 1 proposed to establisli was, that the fluid as^ 
Slimed by Sir J ^en^ton as the cause of gravitation can« 
not produce a foice to impel i body towards the sun, which 

shill A ary as— 1 he principal objection is to the 18th 

artiili, in which tt is said, hence, according to the fore.i> 
going icisoiiing, taking only the two first terms of the 
scries, &.C ” In the foregoing reasoning mc took 

for the donsit) of the niedium, and then the foice was re- 
presented by the sum of thi alternate terms of the Hinomial 
theorem, in this particular case, therefore, wc take the 
two first terms is is here proposed But m the pre- 

sent article wc ripiest itecl the density byPrrw+Q«y + 
11 ar-\~y A.C eich ol which terms gnes a senes for the force, 
similar to that stated above , here, therefore, according 
to the same proceeding, we take the two first terms of each 
of thtsc senes Phis i/insf be (he meaning of the Words, 
taking oiil^ the two lirst terms of the series,’^ for they 
must mean, cither the two first tcims of each of the senes 
composing the whole foice, or tlu two fust terms of the 
hhole considered as one scius But the Istter meaning 
would have entirely ( \c hided ill the other series for the 
force, arising from the general hw of density Pa n-|-Q a? 

coiilituud to an indt /tnite number of terms, 
and which it was the declared luUtitioii of thi proposition 
to take in, and lure confined the force to thro terms onl^, 
P«w+Qay It would, therefore, have betn totally in- 
consistent with the terms of thi. proposition, to have taken 

the 
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the words m the latter sense, as it would hare destroyed it 
a<; a general proposition here proposed for investigation, 
and reduced it to a particular case Besides, the two first 
terms of the whole as forming one senes would not have 
had a definite meaning , for we might w rite down all the 
Arst terms of each series, and then all the second terms, in 
their order or, w c might write down the Arst and second 
tf rms of the Arst senes, and then the Arst and second terms 
of the second series, and so on As the terms of each 
senes are the alternate terms of the binomial theorem, 
the Arst terms only of the first three senes were put down, 
with +5 showing that the other terms were to be under- 
stood Two terms only of eich series were proposed to 
be taken, to show, even upon that supposition, that a^ 
diAcrcnt powers of a must then enter into the two Arst 
terms of each scries J he whole could not constitute a 

quantity which should vary as ^ But Mr D seems to have 

paid no attention to the w ords, taking only the two Arst 
terms of the senes,” nor to have considered that the word 
senes IS used in both numbers, and hence, instead of 
taking the first and second terms of each senes, he has 
taken the Arst terms of the two Arst senes, leading out the 
second terms which it w as pi oposed to take in, and thus 
(to use his own expression) committed so palpable a 
blunder,” as totally to do away the whole force of his ^ 
objection 

But Mr D goes on thus on this point the professor’s Anotnermu* 
whole demonstration rests” This is another most un- 

out 

fortunate mistake, and contains a further proof, how little 
Mr D attended to the subject What is here assumed, is 
only a very near approximation to the force, but still suf- 
Acicnt for our purpose, the correct law of the force is 
obtained by taking in all the terms of each of the senes, 
instead of the two Arst only And the proof of my pro- 
position further rests upon this, that the density of the 
planet enters into the expression for the force, on which 
account it was not necessary for me to have gone any fur- 
ther in the investigation than the 13th Article, here 1 have 
fully established my propesiUon. but the subject being 

new, 
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nevTj and of a canons nature, I was induced to consider 
it a little f'urther 

The obiection If, howoTer, Mr D’s objection had been well founded, 
{^irist the^pro proTcd nothing against my proposition, as 

posLtiuii hi<; own conclusion shows, that the force does not vary as 


the density e entering into the expression for the force* 

Upon his own assumption, taking in all the terms of the 
senes, the force will be represented under this form, 


C y 

• +— H — s- + &c and can this rary as . even 

^ o* 


omitting e ^ 

Farther exami- there IS another ground upon which wc may examine 

objection the objection The quantity 

representing the density of the fluid, must always be 
poi^tlice, hence P, Q, R, duC m, r, &c arc under certain 
restrictions, such as to make the above quantity positive 
for every value of a Now we must have some standard for 
our quintities Let, therefore, the sun’s radius=:l, the den. 
siiy of the fluid at the sun’s surfaces 1 Now according to 
Sir J Nezvion^s hypothesis, the fluid pervades the sun, 
causing thereby the gravitation within as well as without 
* the sun Also, a varies fiom o to infinity Now ac- 
cording to Mr D’s assumption of Q, the density of 

Q 

the fluid IS represented by P when, tlicrcfoie, by di« 


The second 
obiection an- 
STTCrad 


Q 

minishing cr, bteomes greater than P, the density of the 
fluid becomes jugatzity tiiat is, there is no fluid, and con« 
sequcntly no gravitation Make P — = o, and a= Q 


From the centre of the sun, therefore, to this distance, 
there is no fluid hciicc, according to Mr D’s assumption, 
part of the sun is not endued with gravitation’ he has 
therefore made an illegal assumption of the quantities Q, 
m, 9, what then becomes of his objection^ 

But lie has brought forward another objection lie 
sajrs, I ought to haye used 3 w, 3^, for 2 2 9, this, he 
asserts would have bean the case, ff I bad estimated the 

density 
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density of the fluid as Nezoton did, that is,||}y the quantity 
of matter in a gioen cubical space True , but the nature 
of my proposition necessarily obliged me to measure the 
density by the quantity of matter on a given plane ^ my 
2 2 q, arc therefore perfectly correct, and this is no 

new use of the term density , li is so used when we say the 
density of light., heat, Tines imerscly as the square of 
the distance With so little attention did Mr D examine 
my inrestigation, as not to see, th it 1 was under the ne- 
cessity of so estimating it on the ground I took , for he im- 
putes it to a imstaki , that 1 did not estmiatc it as NCiStan 
did Is not (his a palpable blunder •'*’ 

From an attentive consideration of what is advanced by The objicior 
Mr D, I am clearly of opinion, that he dul not read the 
whole of the essay, so as to comprehend the true grounds mvLbUf iton 
upon which the truth of my proposition rests He set ms 
only to have looked amongst the cvpre^^sions, to sec, if by 
assiiining particular vaiaes of the qu utitics, he could not 
prove against the proposition , imagining that such values 
were unlimited, and altogether misunderstincliiig the sub* 
jtet If I am wrong in this conjecture, his mistakes must 
have arisen from his not hdiinjc matluinatical knowledge 
fiuflicient to comprehend the investigation 

The truth of m} proposition rests upon two independent 
circumstances — that the density e of the planet enters into 
the law of force, and that by taking in all the terms of the 
senes expressing the force, it is impossible to make the foice 


▼ary as even omitting e What then becomes of Mr. 

D’s vaunting assertion, on this point the Professor’s 
whole demonstration rests ” From the scientiflc knowledge 
displayed by Mr D in his auimadversions on my essay, we 
are justified in applying to himself his own words, muia^ 
Us mutandis, the errours m the works pf Dj tiscus afford 
no very flattering specimen of the nutbcmalical abilities of 
this country ” , 


He further objects tbuB what he says respecting the W) at sa i 
interference of the ethei^eal atmosphere of the 
planets is totally foreign to the question” Not totally tUc pianns wa 
foieign, for it makes dlr^tly against tha. eiisteace e£ such 


an eaiskrce 
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In atniosphere/|so far as wc h^ivc any experience of clasli(^ 
fluids 

Mr D IS very angry with the Rericwers, that they were 
not so quick-sighted as himstlf, in discovering the faults 
in my essay , what has here been said may, peril ips, tend 
a little to explain the reuson 

The information, that my paper might probably not be 
printed, came from the Secretary, Dr Gtei/, this Mr D 
acknowledges was not prudent conduct But I conceive 
myself to have been also very uncivilly treated on tins 
account, that the Secretary, whose dut> if was to have in- 
formed me how my paper was disposed of, iic\tr com- 
municated to me the information Having had occasion to 
mention Str J Prin^lcy and not having been om ire of any 
circumstances, which ought to have prevented me from 
stating my opinion of his character, I thought it projicr to 
pay him a mark of respect, justly due to his memory 

1 am, Sir, 

Your obedient Servant, 

S VINCE 

Camfmdgc^ 

April 6thy 1808 


V 

Observations on the Structinc of the diffucnt Canties^ 
tchich constitute the Stomach of the fVhalty iomparediLith 
those of ruminating Ammah^ rcifh a Vitio to ascatain 
the SituaUoil of the digestive Otgftn By LieiukO 
Home, F R S ^ 

Tin: following observations arc m some measure a con- 
tinuation of those upon the stomachs of ruminating animals 
contained in a former paper They are intendid to show 
that the stomach of the whale forms a link in the gradation 
toward the stomachs of truly carnivorous animals 

^ Abridged from the Philos. Trans for 1807, Fart I, p 93 

I be 
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The number of cavities constituting the stomach are nat<;tomach&ofthe 
the same in all animals of the whale tribe. In the com., whak tube 
mon porpoise, grampus, and piked whale, the number i:» 
the same as in the botth -nose porpoise , but in the bottle- 
nose whale of Dale there are two more cavities This va- 
riation is however by no means material, since the general 
structure of the stomach is the same 

In all of the whale tribe there is one cavity lined with a First cavity 
cuticle, as in the bullock and camel 

In all of them there is a second cavity made up of a very Second cavity 
glandular structure In the porpoise, grampus, and large 
bottlc-nobc whale this structure resembles that which is 
above described In the piked whale the rugae are longi- 
tudinal and deep, but m some places united by cross bands ^ 
and as the piked whale has whalebone teeth, the great 
whalebone wliale will probibly, from the analogy of its 
ticth, resemble it in the structure of its stomach 

'i lu thud cavity in ill of them is very small, and bears Third cavity 
a strong resemblance to the third cavity in the camePs 
stomach , its use, therefore, is probably the same 

The fourth stomach in all of them has a smooth internal Fourth cavity 
surface, with the orihccs of glands opening into its cavit} 

In the bottle-nosc w li iK of Dale the two additional cavities 
have the same internal structure, and therefore must have 
the same general use, with a greater extension of surface, 
and the subdivisions will make the food pass more slowly 
into the intestine 

The first stomach of the whale is not only a reservoir, Office of the 
but the food undergoes a considerable change in it The 
flesh IS entirely separated from tlie bones in this cavity, 
which proves that the secretion from the glandular part has 
a solvent power This was found to be the case in the 
bottlc-nosc porpoise and large bottle-nose whale In both 
of them several handfuls of bones were found in the first 
stomach, without the smallest remains of the fish, to which 
they belonged The soft parts only can be conveyed into 
the second and third stom&chs, the orifices being too small 
to admit the bones to pass 

The bones must therefore be reduoed to a jelly in the 
first stomach, and although the process, by which this is 

effected, 
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effected f bein^ s1(m<*r than that, 'v^hirh fi^paratcs the fl);sh^ 
IS the ri^asKiii of thetr being found in such quantify in tbe 
cavity, tlie means by which it is performed are probably 
the same 

Mr Tlimtds Iht sccond cavuy was supposed by Mr Hunter to bo 
ScoiiTcavity^ digesting stomach, in which the food becomes 

chyle, and the use of the third and fourth he looked upon 
as not exactly ascei lamed* 

Erroneous Upon what ground Mr Hunter was Jed to draw this con- 

chibiod cannot now be ascertained , and, such is my respect 
for his opinion, tha^ nothing but the following observa- 
tions, supported by facts, could lead me to form a different 
one In considering this subject, it struck me that the 
second stomach could not be that, in which chyle is form., 
ed, since that process having been completed, any other 
Thr cli\]c 'll cavities would be superfluous The last cavity in all 
the Jafr*!aY^u s>ton)achs 18 that, in which the process must be brought to 
perfection and therefore the most essential change, which 
the food undergoes, or that by which it is formed into 
chyle, should be performed m that cavity Surveying the 
different cavities in the whale’s and ruminating stomaehs 
with this impression on my mind, and comparing them with 
the smgle stomaehs of carnivorous animals, it appeared 
that the first point, which required to be ascertained, was^ 
which of the cavitits in these more complex stomachs bears 
the greatest ri semblance to the simple one The fourth of 
the whale is ci rtainly more like thi human stomach than 
the second or third I therefon concluded, that the fourth, 
both from analogy and situation, is the stomach in which 
the process is completed and that in this animal, from the 
pcculiantics of its oeconomj, and the nature of the food, 
not only n cuticular stomach is necessary, but also two 
gliincful ir ones, in which it undergoes changes preparatory 
to iN being converted into chyle 
With Hiving satisfied myself upon this subject, and having 
ih« the stomachs of the whale with the fourth of 

the iLumel, the rontraition or partial division of the camel’s 
muU it apparent, that the lower portion only of that ca. 

** I' tile Obs(.r\'it i>ns on the Structure and Q^tononiv of Whale 
E' John Iluntir Philo*?. Trans \ol LXX\IT, p 411. ^ 

I vity, 
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▼li/i wliich resembles la shape and intemal appearanoi 
the human stomach, is the canty m which chyle w formed^ 
and the upper or plicated portion is only to prepare thK 
food, and is therefore analogous to the second m the 
whale 

As the same appearances are mot with in the fourth and of the 
stomach of the bullock, as well as in the camel, although 
there is no permanent contraction, or division between 
them, the upper or plicated portion must be considered ae 
a preparatory organ, and the lower pbrtion as that, jm 
which the formation qf chyle is completed This receires 
farther confirmation from a more attentive examinatiott of 
the parts immediately after death, by which it was found, 
that, before the stomach has been disturbed, there is an 
evident muscular contraction between thib plicated and 
lower portion This appearance was met with in every 
iiibtancc that was examined, and these were not fewer than 
nine or ten Added to this the lower portion, on a more 
minute inspection, has an appearance somewhat similar to 
the inner membrane of the human stomach and the surface 


of the plicae is in many respects dilFerent 

jProm the facts and observations which have been stated, 
it appears, that, in many animals of the class mammalia^ simUar secr^ 
the food undergoes difierent changes preparatoiy to its 
being converted into chyle, and this last process is effected 
by a somewhat suniUr secretion, since the part of the 
stomach which produces it has m all of them an evident 
similarity of structure 

The above facts appear to throw some light on the diges* 
tion of ttie different kinds oi food, and open a wide huld 
of inquiry into one of the most interesting parts of the 
animal mconomy, which has been hitherto too much neg* 
lected In the present very limited state of our knowledge 
there are man^ eircumstanees, which cannot be accounted 
for these however w ill be explained, w hen a further pro- 
gress has been made in this investigation 


It is obvious, that as the stomachs of carnivorous animals Animal sub- 
are the most simple, animal substances, on which they 
feed, require a shorter process to convert them inte chyle chyle than ve 
ihoa TfigetaWes, but why the whale tribe, which live on 

fish, 
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fish) should hare a more complex stomach, it is not easy 
to explaim since fish are very readily converted into chyle, 
in the stomachs of animals of their o^ n class, as well as in 
the human stomach, and there is therefore reason to be- 
lieve, that they require as little preparation for that process, 
if hot less than animal substances 

The fish bones swallowed by the whale tribe being re- 
tained in the ciiiicular bag, till they arc reduced to jelly, 
explains the circumstance of cows, and other ruminating 
animals being able occasionally to live on fish, (a fact, of 
which there is no doubt, both m the Orkneys and in Ice. 
landy) since, if the bones are dissolvul m the paunch, the 
other stomachs are m no danger of being injured from the 
animal living on this kind of food 

Whether these cavities, which I have called preparatory 
stomachs, are solely for purposes connected with digestion, 
or arc also in any way connected with the formation of 
secretions peculiar to those animals, cannot be ascertained 
in the present state of our knowledge of digestion 

The oil of the physeter, which crystallizes into sperma- 
ceti, shows some affinity in this respect to the secretion of 
fat, that becomes suet, which is only met with in rumi- 
nating animals but on the other hand, the oil of the rest 
of the whale tribe does not form this substance, more than 
the fat of the horse produces tallow These facts may be 
hereafter explained by an examination of the digestive 
organs of the physeter, when an anatomist shall have an 
opportunity of examining them 


VI. 0/1 
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On Family Wine Making Bjf W Matthews, Esq * 

To ike Committee of Supcrintcndancc of the Bath and 
West oj England Societjf 

Gfntllmev, 

Having in the 10th rolumc of the ‘Conch’s papers Home 
been indulged with the insirtion of a few remarks on the^*”^^ 
utility of making family^ wints from seven! of our garden 
fruits , 1 took the liberty of presenting, at a subsequent 
General Meeting, foi its examination, a simple of such, 
wine made under my own notice It will be within the re- 
collection of diflfercnt gentlemen, who attended that mccU 
ing, th»t the wine they tasted wis dicmcd a very good, 
pleasant-flavoured, and useful article 1 he price at which 
it was made f was considered as small, when lomparcdwith 
the uses to which the wine may bo applied, even in genteel forfamilv use, 
families, where economy is regarded But the idea of 
making such an article, in considerable quantities, (espe- 
cially in abundant fruit years,) so as to have the power of 
furnishing sick and sickly poor persons with such oeca- md the bick 
sioiial refreshment, could not jiass unapproved The oldest 
wine of this sort which 1 now have by me, is yet too young 
to give proof of that excellence, wlueh three or four years 
more will give it, but it is now so rich and valuable, that 
I can have no hesitation about publishing the recipe, by 
which it IS made, and encouraging any of our members fully 
to rely upon it for success Iht friiirs used were of the 
different sorts mentioned in the recipe, excepting goose- 
berries, and 1 think nearly of equal quantities, taken out 
of a private garden, where they would otherwise have . 
turned to very little account My friends having fully Goodne s 
convinced me, that if I gave them white wiiic equally good 


* Papers of the Bath and^West of England Societj , vol XI, 

p 222 

t This will be fpm 2s Cd to 3s per gallon, according to cir- 
cumstances • 
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With that produced, they will not call on me for foreign 
while wint, of at least five times the price , I have this jear 
taken the advantage of a hno fruit season, and made several 
VtrrrAl hop« hogshoids If 1 Iivd to presi nt the Sock ty with a taste 

ita s inuu years luncc, I have no doubt of its being found 

worlh^ of 1 heir commendation 

Black curranK y cannot (oiicludi Without upcating mv rccoinmc ndation 

rtrommtnduJ , c \ i ii * 

to tht owners of gardens in geniril, to ill tiinurs in easy 
circiimstancts, and country g( n( It men espe^ciall^ , to regard 
this useful practice — and that thty may do it to the greater 
advantage, the increased cubivation of the black-currant 
plant seems issential It is easy to mcreast, greatly pro- 
ductive, and its fruit, in general, eau searcely form too 
large a proportion of the mixture 

I remain, with all due respect. 

Your f uthfiil eoadjiitor, 

AMLLIAM MATTHEWS 

jBg/A, September^ 1807 


A useful Rertpefor making Familjf PVine 
Receipt f^r the Take, black currants, red ditto, white ditto, ripe cherries, 
(black hearts arc the best) rasberncs, each an equal, or 
nearly an equal quantity If the black currants be the 
most abundant, so much the better — To 41b of the mixed 
fruit, well bruised, put one gallon of clear soft water- 
eep tlircc days and nights, in open vessels, frequently 
irriiig up the mass then stiain through a hair sieve 
ho remaining pulp press to dryness Put both liquids to- 
L.ther, and to each gallon of the w hole put three pounds of 
ood, rich, moist sugar, of a bright yellowish appearance 
tt the whok stand again three days and nights, frequently 
iriing up IS before, after skimming off the top Then 
in it into casks, and let it remain, full and purging at 
K buiig-hole, about two weeks Lastly, to every nine 
illons put one quart of good brandy, and bung down 
^ it dots not soon drop line, a steeping of isinglass may 
introduced, and stirred into the liquid, in the propor- 
)n of about half sta ounce to uine gallons 


N B 
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N B Gooscberrits, ospecidlJy the largest, rich flavoured, Coosebomcs 
may be used in the mixture to great advantage, but it has™**^ added 
been found the best \iay to prepare them separatefy, by 
more powerful bniiMUg, oi pounding, so as to form the 
proper consistence in pulp , and by putting six quarts of 
fruit to one gallon of water, pouring on the u atcr at twice, 
the smaller quantity at night, and the larger tho next 
morning — This process, finished as aforesaid, will mike 
excellent wine, unmixed , but (his fluid, added to the former 
mixture, will sometimes Improve the compound 


ANNOTATION 


I am inclined to think tho addition of brand} , hero re- Brandy perhaps 
oommeiidid, injurious an opinion founded on tlu authority 
of a rcspicted friend, former!} a chemist in a country 
town, who excelled in making family wine, and eoufirmed 
by my own experience A similar sentiment is enttrtiuud 
by Dr Anderson, as appears in his judidous letter on the 
subject to the author of the preceding irtule, inserted m 
Vol X of the Bath Society’s papers, which 1 shall here 
annex 

I will only add, that the best home made wine I recollect of 

to have tasted was made by expressing the juice of white 
currants, bruised but not picked from the stalks adding 
water to the fruit after it was pressed, in the proportion of 
double the quantity of juice mixing the two liquors to- 
gether, and putting the whole into a barrel \ith three 
pounds of pretty coarse brown sugar to every gallon of 
the mixture Stirling it well, and then leaving it to firment 
with the bungholc at first open, and afterward loosely 
covered, the barrel not being quite filled As the sugar 
docs not immediately dissolve, the stirring must be repeated 
occasionally at intervals of a few days, till this is efl( ( tid 
After it has fermented properly, the barrel must be stopped 
close , and it may afterward be bottled for use Some use- 
ful information respecting the ferment ition and manage- 
ment of wme may be obtained from Mr German’s paper 
on the wines of Champagne, Philos Journal, Vol XVli, 
p 353 
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Isleworth^ Jan 24^ 1804. 

Deaf *^111, 

“ I received your letter some iliys ago re- 
sprrtirig the uittts fhat may be made from the natural fruits 
of this coiinfr), which I should have sooner answered^ 
could I coiniminicate uiy thing of the importance I wished, 
but tint not btiiig the c isc, I felt a great reluctance at the 
thought of fioubling >ou vith any thing not satisfactory 
Our own Hits 1 nil Sly htfk else than that from our own tvpe- 
irii uiiu nence for i short tune past, and uhat I have seen of others, 

)cl I fou igri * ^ ^ 

£ am pufectly s itislied that sviiie may be m ide from our 
niti\e fruits — uil md white currants, gooseberries, blaek 
rurriuts, iisbi tries, and other fruits, (with the help of 
) IS good, 'itid of '18 rich a flavour in all respects, as 
an) that aie ini ported from abroad But the particulars 
111 tin piociss that may ^ary the qualities of the wine, 
Mhert till 111 Hci Ills are the sime, arc so numerous, and 
the time fhit must elapse before the result of any experu 
incut can be knouii is so greaf, that I despair of living to 
see any certain t) established oil this head At present 1 
Lfibk to fail sometimes tasfe as good wine of that sort as could be de- 
sired, and again as bad as can be thought of, made by tho 
same persons, when they can assign no reason for the dif- 
firence From our own limited practice 1 have been able 
to ascertain only two points, that I think can be rdied 
Tmo k'lding upon as tolerably well etablishcd These arc, that 

*^^*^*'' age, 1 mean not less than three )ears, is required to elapse^ 

befoie any wine, th'it is to be really good, can attain such 
excellence as to deserve the name of good, and second^ 
that it noser can attain that perfection, if spirits of any 
kind be mixed with it I apprehend that most of our made 
wines aie greatly hurt b) not adverting to these two cir- 
cumstances 

Quality /the Another circumstance that is in my opiniqn very 
ncc».ssar\ for the formation of good wine of this sort, is a 
ccrtiiii degree of acuhl^ in the fruit, without which the 
wine mver acquires the zest which constitutes its peculiar 
exec IK lice, but hurc*us forward too rapidly into the state 
of \inegar Currants at all times possess enough of that 
acidity, but if gooseberiies be too ripe they are apt to 

want 
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Want it, and become insipidly sweet at an early period, Acirhtv of 
though they soon become vinegar It ought to bo 
marked, that the native acidity of the fiuit is dificront from 
the acidity of vinegar, and possesses qualities extremely 
dissimilar The sourness of vinegar, when it has once 
begun to be formed, continues to augment with age, but 
the native vegetable acid, when combined with saccharine 
matter, is gradually diniinisbed as the fermentation pro- 
ceeds, till it IS totally lost in the vinous rest into which both 
this and the sugar arc completely converted before any 
vinegar is produced if the fermentation be properly con- 
ducted 

This I believe is a new opinion, whfch experience 
Alone enabled me to adopt not very long ago But I have 
had so many experimental proofs of this fact, independent 
of the support it derives from reasoning, that I am satisfied 
it IS well founded 1 am satislitd farther, that the wines 
of this ooimtrv are debased chic fly by not adverting to it, 
and of winch 1 think } uu will he convinced also by a mode- 
rate degree of attention 

u jMcry person knows, that an insipid sweetness is the The sweetrusf 
prevailing taste in li jiiors when they begin to ferment, nnd 5 y^„^|[j 
that it IS gradually changed into a pungent vinosity as the aridity 
process proceeds, but few persons have had occasion to 
remark, that the native acid of fruit undergoes a similar 
change by the fermentatory process Every one who tastes 
made w ines, however, soon after the process has commenced, 
perceives that sour to a certain degree is mixed with the 
sweet It chances, indeed, that the sweet is sooner blend- 
ed than the sour , so that when the liquor is tasted a few 
months after it has been made, it hath lost some part of its 
sweetness , but still retains nearly the whole of the sour, 
ness of the native acid of the fruit And as the vinous 
flavour is yet but weak, the liquor appears to be thin and 
weak, and running into acidity It is therefore feared, Common 
that if it be not then drunk, it w ill soon^run to the state of 
vinegar, oh this account it is often used m this state, when 
it forms a tcry insipid beverage Frequently also, with a 
view to check the acetous process, and to give that degree 
of strength which will entitle it to toe name of a cordial 

liquor. 
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liquor, a ceriain portion of brand)^ is addqd to after 
which it ma4 be kept for some time I he clTcct of this 
addition is to put a stop to that salutary process of fermen- 
tation which was going slowly forward, and gradually ma- 
turing the native vegetable acid into vinous liquor, which 
being at last blended with the saccharine vinous juice, pro- 
duces (hat warm exhilarating fluid which cheers the heart, 
and invjgoiatcs the strength of man In this way the sharp 
insipid lud poor liquor which was first tasted is, by a slow 
process, which requires a great length of time to complete 
it, converted into rich pleas int wine, possessing, m a 
great degree, that high zest which constitutes its principal 
excellence 

1 

My experience docs not yet enable me to speak with 
certainty respecting all the circumstances that may affect 
the flavour, or augment or diminish (he strength of wine, 
oraeeeltrUc or retard the time of its ripening But my 
Thcfli opinion at present is, that a great pirt of the flavour of 

^ibnof depends eonsidirably upon the skm of the fruit, 

fruit which may be lugmented or diminished bj the degree of 

pressure the fiiiit is subjected to, and other particulars con- 
nected with it, or by the macerating the fruit more or less 
in the juice before the skins be separated from the pulpr 
and that the ultimate qualities of the wine are considerably 
affected by the proportion of the original native acid of tho 
fruit, conjoined with the saccharine part of the juice It 
seems to mo very evident also, that the saccharine juice can 
be more quiekly brought into the state of wine than the 
Some sooner fit portion of it, and that of course those wines that con- 
foi drinking sij,t eiiiirelj of saccharine matter, flavoured only by somo 
pleasing vegetable perfume, such as cowslip or elder-flower 
wine, and others of similar sorts, may be sooner brought 
to be fit for drinking than those in which the juices of fruit 
form a considerable ingredient, and may be also made of a 
wtaktr and lighter quality And that fruit-wincs, in pro- 
portion to the diminution of the quantity of fruit to that 
of sugar, or in proportion to the quantity of acid in the 
Ariiit, uny be accelerated or retarded m the progress of fer- 
mentation, but that strong full-bodied w me, of good fla- 
vour, must have a considerable proportion of native aad, 

and 
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and requires to be kept a long while before it can attain its 
ultiuiate pel fccfion 

“ I have li ids too little experience in the practice of Grapevine 

making grape wine to enable me to speak with precision 

Uie flavour of dilurcnt kinds of gi apes we know varies 

considi lably, which must aifect the wine, but other cir. 

cumstands in the process must aftect it great!} ^ It is the 

only fruit known in this eountiy that allorls juice in abuiu 

dance sufficient to admit of bung made into wine without 

the addition of water, or rich enough without the use of sugar 

Two years ago the season was so favourable, that my grapes 

(* the muscadine) ripened compUtily, and I determined to 

try to make some wine of them without either sugar or 

water The juice was squeezed out by hand without any 

pressure, as 1 had no press It fermented very well, and 

after a proper time it was tried The liquor tasted sweetish, 

but wanted much of the vinous zest we wished for This 

arose, I have no doubt, from the want of a due proportion 

of native acid, which would have been probably supplied 

by a complete pressure of the must, had I possessed the 

means of doing it, especially if the bunches of grapes had 

not been siparated from the small footstalks to which 

the Li rues adhere But not having a quantity sufficient to 

luakr it w orth w hile to have a press, I thought of another 

method of attaining thi end 1 aimed at, to w^hich I was Birds iml ver- 

forced to resort, on hndiiig that birds and vermin are 

SO greedy of the grape, that it is a matter next to impossu 

ble to pri serve them for any time here m quantities after and frequently 

they are ripe without being broken, which, by letting the * 

' ^ , , t. 1 iniKtv tdstc by 

juice flow out, lodges between the berms in the clusters^ opening them 

and there beconus mould}, and communicates a musty 

taste that cannot be got rid of 

To avoid all these evils, I determined to gather the fruit \rtempt to 
when it IS so far ripened onh as just to begin to be pecked remedy ihu 
by the birds As the juiee possesses at that time more ve- 
getable aeiditj, and less qf the sacchaiine tastt than when 
fully npe, 1 conceive that the wine made from it will be 
sharper, and have a higher zest than the other, but dread- 
ing that the juiee might not be sufficiently matured to do by 
itself, I added a portion of sugar and water to the juice, 

and 
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and hate ppt it by for trial It fermented well, and the 
liquor has dt present as promising an appearance as I could 
“Wish Should this mode of making grape wine succeed, 
it will be by far the cheapest wine we can make m this 
country , for the quintity of juice yielded by the grape is 
ST) much more abundant, and so much richer than that of 
our other friuls, and it is so much easier to be gathered 
and otherwise managed, that it must be much more desira. 
Af!vaiititj(s of bic The quantity of fiuit produced too is much greater 
tJic grape when thoints aic propeily managed, than can be gotten 
fioni the s ime t xtent of ground of other fruits, as to give it^ 
decided pnfireiue on Ihe whole 1 have just now m my 
ccllir above fortjr gallons ol thatwmc made from thegrajies 
that were gathered from a wall of about fifteen jards in 
length, and fifteen feet high Nor was that crop above the 
avenge Neither had that wine above hilf the quantity of 
Sugar that other fruit w mos would have requirtd I have no 
doubt that were vines raised from seeds of the best ind earliest 
sorts, and carcfiillj selected when thej comt to bear, we 
might thus obtain a grape that would ripen very well in this 
country w ithout the assistance of a wall It is by no means 
improbable that such a vino was once known in England 
BTik k currant ‘^Next to the vine, I agree with you in thinking that the 
raiikb next blarK currant is the best fruit \s c have of that kind for ma- 
king wmc I have seen some of it that was truly excellent 
It w ould be of grt at use for giving iiavoiir to some other 
Wines 

AVhen T began this letter I thought that I had nothing 
to say , but being once bignn, it has run on to an enormous 
length 1 hope you will forgive me for it I now speak 
little, and write less and it rcqiiiics an edort for me to be- 
gin with either, but, like a disorderly clock, when I am 
once fair! v si t agoing, I run on perhaps without rhimc or rea- 
son Wishing you success in all your useful pursuits* 

I remain, dear Sir, 

‘‘You most humble servant, 

JAMES ANDLRSON” 
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toesaipUon of the Mineral Ba^on in the Counties of Mon- 
mouthy Glamoi gan^ Btccon^ Carmarthen^ and Pembroke 
Ihj Mt Ei)>vard M\htin Communicated bjf the Right 
lion C F GiirNviLLt, F R * 

I Xhf irregular oval Imo, delineated on the annexed Limestone ba- 

map (Plate IX ) shows nearl) the inner edge of a hme- 

stone bason^ in which all the strata of coal and iron orcco^^land iron 

(eommonly called iron stone) in South Wales are deposited, 

the length of this bason is upwards of 100 miles, and the 

average breadth in tlic counties of Monmouth, Glamorgan, 

( armarthen, and part of Brecon, is from 18 to 20 miles, 
and in Pembrokeshire only from 3 to 5 miles 

2 On the north side of a line, that m ly bo drawn m an On the north 
east and west direction, ranging ncarl} through the middle 

of this bason, all the strata rise gradually northward, and to the north, 
on the south side of this line they use southward, till they so\uh*to*th« 
come to the surface, except at the east end, which is in the south 
ticinitv of Pontipool, where they rise eastward 

3 The depths from the surface to the vinous strata of T^^pths from 
roal and iron ore depend upon their respective local situa- 

tions 

4 The deepest part of the bason is bt tween Neath, in Deepest part 
Glamoiganshire, and Llanelly, ni Gann irthinshire , JjppcrmTOt* 
Uppermost stratum of coal here does not extend a mile in stratum 

a north and south direction, and not ininy miles in an last 
and west direction, and its utmost depth is not above bO or 
60 fafhoms * 

5 The next stratum of coal, and thosf likewise beneath Second and 
it, lie deeper and expand still longer and wid( r, and the 

lowest which are attended bypiralKl strata of iron ore, 
of which there are in some situ itions about 16 accompanied 
b} irregular balls or lumps of iron ore, occupy the whole 
space between Idanmaddock Ilill, near the entrance of 
Burry river, to Llanbidic , from the Mumbles to Cnbbath, 
from Newton Down to Peiideiryn^ from Castle Cocb to 
Castle Morlais, and from Risca to Llangattock, and m 


From the Philos Iraos for 1806 , p 
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Strata rnnnnig 
throm,li Cir 
in irlht II bay 
uxl IVmbrokc 

biillU 


Strata at tin 
tTA^t end of ihc 
UiMIl 


Icriffth on the* srmUi sicl< of the bason from l*ontypool 
thiough llisra, T inKwood, Llantiisscut, Margim, Swansta 
]j(jy, ind C Jinc Wood, to LUtiinaddoc k Hdl, iind on the 
north side through BUcndfori, hbbw, Sirhony, Merthvr, 
A held Hi, Abtrpfrgwin, Glyntony, Llandibie^ and the 
Great Mountain to Pembrey Hill, near Llantllyiii Car- 
marthenshire, and tin tr depths arc at the centre range of 
strata from 6 to 700 fathoms 

b I he strata of ( oil and iron ort running from Pem- 
brey Hill, through Ciimartheii Bay and Pembrokeshire to 
St Bndi’s Bay, are only a c ontinuaiioTi of those m the 
counties of Glamorgan and Carmarthen, whieh he next to 
and ])ar illel with the north side of the bason, all the rc- 
inaiiuiig strata rising southward , and the middle ranges on 
the north side of the bason, are lost between wht re they 
meet the sei near Llanmiddork Hill and the south side of 
l^enibity Hill, in their course towards Pembrokeshire 4ti 
consequence of a contraction of the sides of the mineral 
bason, or rather by its becoming shallower, for in Pem- 
brokeshire none of the strata of coal or iron ore lie above 
80 or 100 fathoms deep, consequently all those which do 
not lie above 5 or 600 fithoms in Glamorganshiie and Car- 
marthcnshiic have not reached this county, by reason of 
the bason not being of suilicicnt depth and width to hold 
Hum 

7 'Iht stiata of coal at the east end of the bason run^ 
iiing from Pontypool to Bla,.ii ifon and Clydach, and on the 
north side from thence to Ninty Glo, Kbbw, Beaufort, 
Sirhowy, freckgar, Roinniv, Dowlais, Penderryn, Ply- 
mouth, Cyfarthfi, Abiriiaiit, Abei dare and Hu r wain Fur- 
naces and Iron Woiks, aix of a cokeing quality, and 
thtiicc the whole strata of coal to St Bride’s Bay alter 
in their quality to what is called stone eoal, (the large of 
which has hitlurto been used for the purposes of drying 
malt and hops, ind the small, which is called culm, for 
burning of limestone) the S( vira^strata of coal from Pon- 
typool, on the south side of the bason, through Risca^ 
Llaiitii sent, Margam, and (line Wood, to Burry River, 
Llanelly, and the south side of Pembrey Hill, are prin- 
cipally of n bitunu lous or binding quality 

8 Notwithstanding 
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8 Notwithstanding the principal strata of coal in Gla- Stnti worked 
morgan^hirc lu from 5 fathoms to 6 or 700 fathoms deep, 

Still it has not been necessary to pursue these strata deeper 
than about 80 fathoms 

9 The veins of coal and iron ore, in the vicinity of Method of 
most of the iron works in ]Monmoi4;hsliirc ind Glamorgan. 

shire, art drained and worked by levi Is or hoii/ontal drifts, 
for which opportunity isgiAtn by thcdcip valit\s which gc. 
nerally run in a north and south direi tioii, intcrserting the 
range of coal and iron oic, Avhich run in an cist lud west 
direction, under the high mountains, iiid thereb) sirving 
as main drains, so that the coLlu i or miner here gets at the 
treasures of the earth, without going to the eipense and 
labour of sinking deep pits, and ertetmg powerful fire, 
engines However, in process of time, m situations where 
the coal and iron ore that an abo\e the level of these iia. 
tural drains become exhausted, it will be found necessary 
to sink shilloAv pits, and erect fire-engines for the draining 
and woiking of the eoal and iron ore, iiui at a future 
period, pits of greater depths must be sunk toi the same 
purposes 

10 There arc veins or strata of coal in this mineral Number and 
depository, from 3 to 9 feet thick each, which 

make 70^ feit and there are 11 more, liom IS inches to 
3 feet, wliieh make^lf feet, making in all 9d teet, beside 
a number of smaller veins from 12 to 18 iiiehcs, and from 
6 to 12 inches in thickness, not calculated upon 

11 By taking the averagt length and brtadth of the Produce m the 
foregoing different strata of coal, the ainoimt is about 1000 

square miles, containing 95 feet of coil m 23 distinct* 
strata, which will produce in the common way of work- 
ing 100,000 tons per acre, 64,000,000 tons per square 
mile 

12 If the whole extent of this mineral country was an Edges of the 
even plain, the border or outbreak of each stratum would disturbad 
appear regular and true, but owing to the interposition of 

hills and valleys, the edges of the strata, if nicely measured 
and planned, would seem indented and^neven, yet in many 
instances the due range is totally thrdwn out of course, 

|a jcoRsequence of knots, dikes, or faults 


13 These 
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Ihcirrcguhri 13 Thcse faults or irregularities are not confined to the 
tit K extend far of the Strata, but they take grand ratiges, through 

the interior of tht. bason, generally m a north and south 
direction, and often throw the whole of the strata, for 
hundreds of acres together, 40, 60, 80, or 100 fathoms, 
up or down, and still dhere is seldom any superficial ap« 
pearance, that indicates a disjunction, for the largest faults 
frequently lie under c%en surfaces 

It IS not proba 14 As ctcry stratum rises regularly from its base to the 
bi(, tint Illy surface, and is frequently visible and bare, in precipices 

vf in or str itum ^ 

rfmaiiis undia and deep dingks, and often discovered where the earth or 
covered soil IS shallow in trenching, or m forming high loads, and 

by reason of the whole of the country within this boundary 
being so perforated by pits, and so intersected by the various 
operations of art and nature, it is not probable that any 
vein of ( oal, iron ore, or other stratum remains undiscovcr* 
< d in this mineral bason 

Tht ir di«;tnh\i 1 5 Glamorganshire engrosses far the greatest portion of 
lion among the Monmouthshire the next in point of 

quantity, Carmarthenshire the next, Pembrokeshire the 
next, and Brecknockshire possesses the least 
nrc'\kin{,sout l6 The strata of coal and iron ore in the last named 
ot ilu strata m ^hich arc the louest in the bason, break out 

^liirc northward, and only take place in the three following 

distinct spots, I'tz 1st From Torch River (which is the 
boundaiy between Lord Can<!or and Charles Morgan Lsq ) 
across the river Tawe and the Drin Mountain to the great 
forest of Breton 2d A corner of ground from Blacn 
Romney to the north of Brjnocr 3d Another spot, 
*from^^hyd Lbbw and Btaiifort Iron Works, through 
Llwyii y PwlI, near Tavern Macd Sur, to nhere it joins 
Lord Abergavenny’s mineral property 
Principal 17 Note A piincipal fault is observable at Cnbbath, 

where the beds or strata of the limestone stand erect, 
another, of considerable magnitude, lies between Tstrad* 
vcllte and Penderryn, where all the strata on the north side 
of the bason arc moved many hundreds of yards southward 
(as at Dinas) ^ 

Limenone 18 Note The limestone appears to the surface all along 

the boundaiy line in the counties of Monmouth, Glamorgan, 

Carmarthen, 


Principal 

fault 


Limestone 
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Carmarthen^ Brecon, and no doubt can be entertained of 
ita due range from Newton across Swansea Bay to the 
Mumbles, and from Llanmaddork Hill acioss Carmarthen 
Bay to Tenby In Pembrokeshire it appears to the surface 
on the south side of the bason, at Tenby, Ivy Tower, Co« 
chelard, Bit Church, Williamston, Lawrinny, Cord, Canta, 
and Johnston , and on the north side of the bason, at Tem- 
pleton, Pictoii, Ilarriston, and Persfield, yet it ceitainly 
forms an underground connection from point to point 

The follozstng zs an ’Enumeration of the Strata^ as they 
appear in the Section^ at the Foot of Plate IX 

1 1^ foot Cwm little vein Enumeration 

2 2^ feet Hendro Vawr vein 

3 Three or four small vems of coal 

4 3 feet the yai d vein of Cwm 

5 1 1 Do the little coal vein 

2 or 3 courses of regular balls arc seen between 5 and 6 

6 4 feet Cwm Caiiaid coal 

Between 6 and 7 aie balls not >et worked 

7 4 feet, Clynderris coal 

The division between 7 and 8 varies much m the per- 
pendicular distance betw cen the veins sometimes 30 and 
sometimes 20 } ards 

8 4 feet, the clay vein 

9 9 feet, Cwm Glo big vein 

Balls and little veins of mine are seen in the division be- 
tween 9 and 10 

10 9 feet, Cwm Wheru big vein 

11 2 feet, Cwm Glo little vein and l| foot little rein wit]|L 

1 yard of rubbish between them 

2 or 3 pqor little veins of mine occur between 1 1 and 12 

12 1 foot vun above the balls 

2 courses of balls, but no veins, between 12 and 13 

13 4 feet, Wheru vein, a little rubbish in the middle 
There arc mines in the division between 13 and 14 , but 
not vet worked 

14 2i feet, and 3 feet vein These appear at Penywain 
with 1 foot rubbish between them. 


16 3 feet 
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15 3 feet, Dowlais little vein, at Peaywain 

No mine yet found m the divi ion between 15 and 16. 

16 4 ftet\tin between Cwm -Mom and Penywain 

No mint <*f (onscqiience occuis bttwttii 16 and 17 

17 3 ftet C will Aloin vein J>etween 17 and 18 the foL. 
lowiiig occur m succession as here set down 

3 inches yellow vein 
J ditto Pm iintli 

4 ditto the black vein 
4 ditto the' } ellow vein 

4 ditto the lack vein 

5 ditto the Cnurthcan vein 

h ditto the Gurthean Clase Vawr 
5 ditto the Gurthean Ciase, or blue vein. 

1 diUo upper blick jim 

2 ditto lower black pin 
4 ditto the 1 ) 1 ^ vein 

3 ditto Giirtluaii ^pinkin 

4 ditto Cm the in Vawr gona 

2 ditto Gurthean Knappe 

3 ditto Pin Carw 

18 Smoot and fire clay Beeween 18 and 19 are 
4| inches lowei black vein 

4 ditto bluk balls 

1 ditto iipjiei inch vein 

1 ditto low Cl inch vein 

2 ditto upper 2 me li vein and 2 inches low cr 2 inch vein 

2 ditto u »eg I’l bills * 

3 ditto bt st pm 

19 Couiseof very hard lock, 3 feet 


VII On 



ON FAIRY ItlNOS 


367 


VIII 

On Fairy -Rings By W II Woiliston M D Sec R S * 

TPlltji circles of dark-green grass frequently observed ni Various ^t- 
old pastures, and known to mosi^ pci sons the name for 

air^-rings, although in themselves of no importduce, vc< img; 
seem to claim some ittcntion, if wi consider tlit many in- 
genious attempts that ha\e been mad< to evpUia their 
origin On such a subject 1 shall bt excust d olieiing any 
examination of opinions pnviousl^ foimcd by others, and 
shall thcrcfoic pioeccd biicd)' to relate such obsci vaiioiis 
I made, during a fevv ^tars residence, in the coiinti), on 
the progriesivc changes of tlusc circles, and which seem to 
me to lead to a clcir and satisiactory conclusion 

That which fust attracied my notice, was the position ofCtrtiiu funyj 
certain fungi which arc always to be found flowing ^pon 
these circles, if examined in a proper season In the cise 
of mushrooms, I found them to be solily it the exterior 
margin of the dark ring of grass Ihe bieadth of the iiiig 
in that instance, mcasiiiid from fliim toward the centre^ 
was about twelve or fou item iiuhis, wliih the mushrooms 
themselves covered an exterior ring about four oi five inches 
broad 

Ihc position of these mushrooms led me to conjeef lire Those ocr'is*on 

that progressive iiu roast, from a eential point, was 

^ sprturiint pro 

probable mode of foimatioti of the ring 1 wia the more i^ns iv l> fi un 
inclined to this hvpotlie is, when 1 found tint a secoiuPj’^ 
species of fungus presi riled a similar urraiige incut, with re- continue to 
speet to the relative position of the ring and fungi, for p^row m the 
observed, that in all iiistinces the present appearance of^^* 
fungi was upgn the exterior border of a dark nug of grass 
1 thought it not impinhable that the soil, which had once 
contributed to the support of fungi, might be so exhausted 
of some peculiar pabulum necessary for their production, 
as to be rendered incap ible of producing a second crop of 
that singular class of vegetables The second year’s crop 
would consequently appear in a small ring surrounding the 
ongmal centre of vegetation, and at dVery succeeding year 

♦ Piiil 1 rails for 1807, p 133 
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the defect; of nutriment on ona side iiould nccessaiilj cause 
the new roots to extend themselves solely in the opposite 
direction, and would occasion the circle of fungi conti. 
nuall) to proceed by annual enlargement from the centre 
outwaids An appearance of luxuriance of the grass 
would follow as a natural consequence, as the soil of an 
interior cir^'Ic would alwa}s bt enriched by the decayed roots 
of fungi of tlic preceding year’s growth 

By nfercnce to Dr Hutton’s* Observations on cer- 
tain natural apptaranc(S of the ground of the hill of Ar- 
thur’s Stat near hdinbiirgh,” we find the progressive en- 
largement distinctly noticed , but as he happened not to 
observe any of the fungi that occasioned them, bespeaks of 
it mcrel}' as a piece of natural history worth recording, 
and for which, a theory is wanting ” 

Respecting the enlargement, he says, from all the ob- 
servations 1 hilt made, this progress seems always to have 
pioctedcd m tht direction of a line bisecting the segment, 
fhs( IS to say, those portions of concentric circles arc 
iKvcr inscribed, but a!wa}S circumscribed, and for this 
reason it appcirs, that those circles of which segments are 
exhibited to our observation must be increasing and not di- 
iTiirnshing lu their diameters ” 

Mthough Di Hutton his ovirlooked the real origin of 
these dppearan CIS, Dr Wifhci mg has ascribed ^hem to their 
true cause, but his rcniaiks are confined to one species of 
agiric (the orcade^ of his Arrangement), and do not ap- 
pear to hau been con filmed by any subsequent observation 
of the ir aniiiul progress 

T am satisfied,’’ says he, that the bare and brown, 
*^or highly clothe'd and vcrdint ciri Ics m pasture fields called 
Fdi»*y -lings arc caused by the growth of this agaric” 
\\ n <he ring is brown and almost bare, by digging up 
the soil to the depth of about two inches, the spawn of the 
fungus will be found of a grayish white eolourP^ but where 
the grass has again grown green and rank^ I have never 
found any of the spawn existing * 


Had 
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Had Dr. Withering frcqiHmtly repeated this examination ‘^'pawnof fungi 
of the soil he would have corrected the last remark, 

IS not universally true, as the grass may at some period be luxuriant 
found luxuriant even over the uiidccaycd spawn During 
the growth of the fungi, they so entirely absorb all autri. 
meat from the soil beneath, that the herbage is for a while 
destroyed, and a riug appears bare of gr&ss surrounding 
the dark ring If a transverse section be made of the soil 
bcneatli the ring at thiD time, the part beneath the fungi 
appears paler than the soil on eithei side of it, but that 
which IS beneath the interior circle of daik grass is found 
Ofl the contrary, to be considerably darker than the ge- 
neral surrounding soil But in the course of a few weeks 
after the fnngi have ceased to appear, the soil where they 
stood grows darker, and the grass soon vigclates again 
with peculiar vigour, so that I have seen the suiface co- 
vered with dark grass, although the darkened soil has not 
exceeded half an inch in thickness, while that beneath has 
continued white with spawn for about tuo inches in depth 

The section of the space occupied by the white spawn has Progressives 
m general nearly the same form, and m3> be compared to 
that of a w ave proceeding from the centre outwards, as its 
boundary on the iiiticr side ascends obliquely toward the 
surface, while its exterior termination is ntarly m a ver- » 

tical position The extent occupied b^ the spawn vanes 
coubidirabiy according to the season of the year, being 
greatest after the fungi haie come to perfection, and is n- 
duced to Its smallest dimensions, and may in some case6 
not be discernible, before the next year's crop gins to make 
Its appearance • 

For the purpose of observing the progress of various Annual m- 

circles I marked them three or four years in succession, b) cird ^v^noi^ 

lacisions of diffeient forms, by which I could distinguish 

clearly the successive annual increase, and I found it to 

vary in different circles ft’om eight inches ^ much as two 

feet The broadest rings that 1 have seen were those of 

^e common mushroom (Vg eampesttis)^ the narrowest nv,n 

are the most frequent, and are those of the champignon , 

^ t»r t rowc llruin Ih: 

( 0 g oreadea of Dr Withenng) The* mushroom accord- chains iguwi. 

itigly makes circles of largest diameter, but those of the 

Yol XIX —Supplement B b champignon 
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champigiion are most regular There are, howeter, uS 
many as three other fungi that exhibit the same moile of 
extension, and produce the same effect upon the herbage 
These are the tfg* terreus^ wg prornttij and the It/copcrdon 
bovistOj the last of which is far more common than the two 
last mentioned agarics ^ 

There is one circumstance that may frequently be ob- 
served lespecting these circles, which can satisfactorily be 
accounted for, according to the preceding hypothesis of 
the cause of their increase, and may be considered as a con- 
firmation of its truth Whenever two adjacent circles are 
found to interfere, they not only do not cross each other, 
but both circles are invariably obliterated between the 
points of contact at least m more than twenty cases, 1 
have seen no one instance to the eontraiy The exhaustion 
occasioned by each obstructs the progress of the other, and 
both are starved 

1 think it also not unworthy of observation, that dif- 
ferent species of fungi appear to require the same nutri- 
ment, for in a case of interference between one circle of 
puff-balls and another of mushrooms, they did not in- 
tersect , but I cannot say positively that I have seen more 
than one instance 

I once found that a tree had interrupted the regular pro- 
gress of a circle , but this appeared to be onl^ a temporary 
impediment, as the extension had proceeded at the usual 
rate, and by passing obliquely from each sidcanto the soil 
beyond the tree, had given the ring the fbrm of a kidney, 
so that another year or tw o would probably reunite the two 
extremities into one curre surroundi ig the tree 

Being desirous of ascertaining in what length of time a 
soil might again recover the power of producing a fresh 
crop of fungi, I cut a groove, in one or two instances, 
along the diameter of a mnshroom-ring, and inserted a 
quantity of spawn taken from its circumference, with the 
hope of seeing it vegetate for some distance near the centre, 
bnt the experiment failed altogether and as I shortly after 
quitted my residence in the country, I had no opportunity 
of repeating the experiment, and must leave it to be pro- 
secuted by those who arc more favourably circumstanced- 

IX Account 
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IX 

Auount of a Mimtal Imtrument^ tailed an Organized 
invented hy Mr Adolphus Lldhut, late Gep* 
metrical Surceijor of forest?^ qf Coucy^le^Chdieauy m 
the Department of the Aisne* * 

The object of the author simply to improve the Organized lyre 
guitir.lyrc, but by a simple mechanism he has rendered the 
sounds of this nc^\ instrument susceptible of several dif- Capable of imi- 
ferent tones or stops, by means of which the Performer 
may imitate several instruments, such as the lyre, the piano 
forte, the harp, <&c , while it the sime time it is as easy 
to play upon as the gnitar-lyrc, being fingered m the same 
manner, and not more inconvenient for carnage In ac- 
companiments, solois, and quirtcttoes, or with several 
other instruments, it ansi^crs tejuaDy well and, when it 
was submitted to the examination of the first artists m 
I’ans, the inventor received the most ilatlenog enco- 
miums 

Mr Adolphus has likewise composed instructions for his 
new lyre, in whuh he details every particular necessary for 
learning to play on it without a master and in a second 
part he has added examples and lessons of every kind, to 
point out the advantages derivable from his invention in 
gradations of tone and expression , so that any one, who 
plays already on the guitar, or lyre-giitar, may render 
himself familiarly acquainted with tl is instrument in less 
than a month ^ 

1 he follou ing is a description of the instrument Description of ^ 

1 I he organized lyre has fifteen strings, separated into instrument 
three distinct divisions, and embracing the compass of four 
complete octaves The three divisions are called the ba 5 e, 8 ioni 
tenor, and treble 

2 It has a row of six keys, which include the extent of Key|| 

three octaves ith these the pianoforte may be imitatedj 

but the sounds produced are more soft* 

— 

* Sonnims Biblioth^que Physico ^conomfque, July, 1807, p 61 
The mventor has taken out a patent for this ifistrumeat m France 
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3 By means of a mute the performer may 'change the 
sound of 4ht instrument, either gradually or instanta- 
neously, from the loudest of which it is capable to the 
softist, or the contrary 

To apply this mute the performer has not the least or- 
rasion to employ his lirnd, or stop his performance all 
that IS required is to press with his arm on a pedal, which is 
precisely at the pi ice where the arm rests habitually on the 
instrument, and to incrcist or dimmish this pressure, till 
the mute produces tht desired clfect 

4 The lustriimcrtt has two necks, each with six strings, 
which are fingered ip the sam^^ manner as the guitar-lyre 

5 7 he case of the instrument, which is indispensably 
necessary for its conveyance from place to place, is equally 
so for playing on it, bcciusc, the performer being obliged 
to have the left knee raised a little, the better to support the 
instrument, and to give freedom of movement to the arm 
he rests hts foot on the box, out of which rises a stand for 
the music, which may be raised or lowered at pleasure 
This stand folds up so as not to increase the size of the 
lease, and adds but little to its weight 
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Botanical and Economical A(count of Bassta Butyracemy 
or the East India Batter Tree Bif ,W Roxburgh, 
M D* 


^ BASSI\. BUTYRACEA 

Pol^andna monogyma 

Calyx beneath, four or five leaved Corol, one pe- 
tailed border about eight cleft Berry superior, with 
from one to five seeds 

Ba^sta hutyracea Roxburgh 

Calyx fife-leaved, stamens thirty or forty, crowning tho 
subcylmdric tube of the corol 

* From tlm Asiatic Bcsearches, Vol VIII 
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Fulwahy phulzvai ahy or phulzuaroy of the inhabitants of by nominee 
itie Almorah hiJls, where the tree is indigenous Fiower. 
ing time, in its native soil, the month of January, setdS 
ripe m August 

Trunk of the larger trees, straight, and about hve or Trunk 
SIX feet in circumference Bark of the young branches 
smooth, brown, and marked with small ash.coloured 
specks 

Leaves alternate, about the ends of the branchlets, pe-Lcaic« 
tioled, obovate-cuneate, obtuse-pointed, entire, smooth 
above, villous underneath, veins siinplt, and parallel, 
length, SIX to twelve inches, bnadth, three to six 

Petioles, from one to two inches long Petioles 

Stipules, if any, minute, and caducous Stipules 

Flowers numerous, round the base of the ^oung shoots, Flowers 
and from the axils of the lower leaves, ptduncled, large, 
pale-jellow, drooping 

Calyx, four, five, or six leaved (five is bv far the most Calyx 
common number) , ovite, obtust, covered externally with 
ferruginous pubescence, permanent 

Corol , tube subr}^lindrie, kngth of the calyx, border Corolla 
of eight, spreading, obioug, obtuse divisions, lunger than 
the tube 

Stamens , filaments from thirty to forty, about as long Stamens 
as the tube of the corul, and inserted on its mouth An- 
thers linear-oblong 

Pistil, germc conical, (ten or twelve celled, one seeded^) Pistil i 
down}, surrounded with a downy ncctarul ring Style 
longer than the stauuns , «jUgm i at ute 

Berry oblong, gencrdll} pointed by a remaining portion Berry 
of the style, smooth, fleshy, containing one, two, or threif, 
rarely mort, large seeds, tht rest not ripened 

Seeds obioug, rather round than flat, but dificring in Seeds 
shape according to the number contained in each fruit, 
smooth, shining, light brown, with a long, lanceolate, 
lighter coloured, less smooth, umbilical mark on the in- 
side , 

This tree, w hich is rendered interesting on account of its 
seeds, yielding a firm butyraccous substance, 

4 * bassta 
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hassta iattfohuj (sec* Coi omandcl Plants, Volume J, N'o 19, 
also Astatic Researches, Volume I, page 300,) so much av 
scarce to be distinguished from it, except by the corol and 
stamina 

Here (in bassta butyracea ) the corol is of a thin texture, 
TTith a tube nearly cjlindric, and border of eight, large, 
spreading, oblong segments 'Ihcre (m bassta lafifolia) it 
IS thick and llcsh^, nith a gibboiis, indeed almost globular 
tube, and border of gene^-ally more than eight, small, 
eordait, rather incurved segments 

Here, thi stamina, from thirty to forty in number, have 
long filamuits inseitcd on the mouth of the tube of the 
corol Ihcrc they arc ftsver in number, have very short 
filaments, and arc arranged in two, or three senes, com- 
pletely within the tube, to which they are affixed 

It may not be impiopir to notice here some othci species 
of the same genus The following Botanical doscnption of 
bassta lon^rfoha^ Linn Mant psgc 563, I have been 
favoured Hith by Doctor Klein, of Tt anquebar^ and tho 
account of its economical uses by the Reverend Doctor Johii 
of tho same place 

Description by Doefot Ktein 

Calyx, Perianth monophyllum, 4«partitum , lacmils 
ovatis, acutis, conaccis, evtus tomento ferrugmeo obductis, 
pcrsisUntibus 

Corolla monoph}1]a, ranipanulata , tubo cyhndracco, 
inflato, ca^noso, limbo S-^iartito , laciniis lanccolatis, 
crcctis 

Stamina, filaincnia 16, brcvissima, in duos ordincs divisa, 
quorum octo ad incisiiras lacinnnim, octo in tubo coroUds 
incerta Antherm linearcs, sctaccx, acuta*, (\tus pilosse, 
limbo breviorcs^ 

Pistil Gcrmen superum, ovatuni Stylus setaceus, co- 
rolla duplo loiigior Stigma simplex 

Pcncaip drupa oblonga, 1-3 sperma, carnosa, Jactes- 
cens Scminibus subtrigonis oblongis 

Arbor magna , ramis sparsis, etectis, horizontalibusque 

Folia sparsa, pctiolata, lanceolata, acuta, iptegernma, 
glabra, venosa , 

Flores longc-pcdunt ulati, axillarcs, solitani, et aggregAti 

1st Tl|a 
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Isf The oi), picssed from the ripe fruit, Is u^ed asaOiYusedia 
■common lamp oil, by those uho cannot afford to buy 
oil of the cocoa-nut It is thicker, bums longer, but rtirn^ 

Dier, smokes a little, and gives some disagreeable smell 

2d It IS a principal ingredient m making the country for making 
soap, and therefore often bears the same price with 
oil of the cocoa-nut * 

3 It IS, to the common people, a substitute for ghee, m cookery, 
and cocoa-nut oil, m their curries and other dishes They 
make cakes of it, and many of the poor get fheir livilthood 
h} sc'lhng these sweet oil cakes 

4th It IS used to heal cliHcrcnt eruptions, such as the lumedi 
itch, t^c 

5th The cake (or sQleif) is used for washing tlic liead , ihc cake 
and IS carried, as a petty arhcle of tr de, to those couii- 
trSes, where ihesi trets arc not found 

dth The flowers which fall m Maj/^ are gathered by <hc I'ltjwers eaieru 
common people, dried in the sun, ruaslcd, and eattii, as 
good food Ihty ire also bruised and boiled to i fcll\, 
and made into small balls, winch they sell or cvchaiigc, for 
fish, nee, and various sorts of small grain 

7th J he 1 ip e fniil, as well as the iiiinpe, is eatc n b) the Fiuu eaien 
poor, as other frulls Of the uriiipe, the skin is taken off, 
and after throwing aw ay the iiii ripe kernel, boiled to a 
and eaten with salt and cajmeum 

8th The leaves are boiled with water, and given as a ^♦‘aves a medi 
medicine, m several diseases, both to men, andtocalfle 
9th The milk of the green fruit, and of the tender bark 
IS also administered as a mcduine 

10th J he baik IS used as a remedy for the itch and bark, 

11th The wood IS as hard, and durable, as teak woocf, Wood 
but not so easily wrought, nor is if procurable of such a 
length for beams, and planks as the former, except in clay- 
ground, w he rc the tree grow s to a considci able he ight , but, 
in such a soil, it produces few cr branches, and is less fruit- 
ful, than 111 a sandy, or mixed sod, which is the best 
suited for it In a sandv*soil, the branches shoot out nearer 
to the ground, and to a greater circumference, and yield 
more fruit These trees require ^ but little attention, 
lu^yond watering them during the first two or thr^e }cars, • 

in the dry s asun Being of so great use, wc haie here 

whole 
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whole groTos of them, on higb, nnd sandy grounds, where 
no other fruit trees will grow 

12th Wt may add, that the owls, squirrels, lizards, 
dogs, Tnd jackals, take a share of the flowers, bi L the 
vulgar belief is, that the latter, especially m Ih of 

blossom, are apt to grow « ad, by too nuch feeding on 
them ‘ 

Bass?a oboi){ ffi^ Forsttr’s Ptod No 200 a native of 
the Isle of Fanna^ in the ^outh Sea Of this species I 
possess no other ate omit than the d'*finition which cor^ 
responds with tne haoif of the genus If Forstci liaslr^^ us 
no account of the ises of the tree, it may be wo*'th wniJc 
to make inquiiv when in lorfu itv ''Ifcrs 

Paik’s shcff or buUir tree of Jjrtta^ we haveiwason, 
from ins description, and figu , as well as from aialogy, 
to suppose a specie of this ''ame g* *us At n -i tj2 of 
his trivcls in the inferior of frtra he says, i he appear- 
ance of the fruit ciidciitl/ plates the shf*a tiee in the natural 
orde** of sapotdy (to which bas oeloiigs,y '»n ’ it has 
some resembJdnce to the madhuta tre (habbta lattjoha^) 
d( scribed by Lieutenant har^cs IIu u 3U, in ihc Asiat c 
Rpsearchts, V^olume I, page 30C 

1 he people wtrt tvcywlure implo}ed lu collecting 
the fruit of the shea ^rees, ^roin whuli they p epare a 
vegetable butter, mentioned in the forme" part of thi» 
woik ^ 1 hese trees gro n guat abundance all over this 

part of Bambart a 1 h y are n ot planted by the natives, but 
arc found gi owing uatiiialh in the woods, and in clearing 
woodland foi cultivation, every tiee is cut down but the 
s/ica The tree itself very much resembles the American 
dVik , and the fruit, from the ktiutl of which, first dried m 
tile sun, the butter is prepared, by boiling the kernel in 

* This coramodih, shea toulou, which, literally translated, 
signifies tree butte), is extracted, b\ means of boiling water, from 
the kernel of the nut, has the consistence and appeal aoce of butter, 
ind is in truth m admirable substitute tor it It forms an impor- 
tant aiticle in the food of the natives, ahd serves also for every 
doineslic purpose in which oil would otherwise be used The de- 
mand tor It IS therefore great Park’s 1 ravels in Afi tea Page 

wat^B 
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water, has somewhat the appearance of a Spfmtsii^ olfVP 
The kernel is enveloptd iii a sweet pulp, under a thin green 
rmd, and the bii^Ur produced from it, besides the advantage 
1 keeping the whole year without salt, is whiter^ 
rit and te i« > i Jte, of *i in her haTour, than tbehi^st 
L Jt^ i eve^ tris \ tide of c milk Ihe growth and 
pr^ jiaratiOii ot t) o imodity s^ms to be amongst the 
first objt i>* , cfij jidiistf},!* this and he neighbouring 

itates ^ne d istit tes a mam article of thur inland 

onoiKiC*. I k’ In' Kin ijfiai page 20^-8 
In ^e 1 lowing dccount at t c hassu huitjratca^ by Bossia Butjm 
Ml f rtl w* iind ihe peopJi ot 4lmo ah ''at the dregs, 
o r< tic I ^hefiiitr jn h*\t bicnt tiaU d, consequently 
an be little tk i bt wh Ic j ntrnss of the pure 

js^ahli butter its 1 Hie thick oil >f ba^sia lattfolta^ 

uul )tia^ tht iialivts of saiiuus pirts ot India 

uh \ list aioiu, or niixc^ with ghee (claiihtd butter), iti 
^ o d f 

On Cl plain ila**!! ckt’s departure for in the Some gi\en the 

beginning oT he ga^e int a small quantity of the 

above-IT en 1 sub'll net, obnciving, that the only ac- 
count he could gut ne of n was, that it was reported 
to hi? 1 u vtgt*aSli ] lodurt ^Vnwtah^ or its 

ncighbonui d winn < I d * ah oi phulzi^aiah 

In cufisequrn ot thi in^ »rn)''t<oii ‘ ppiitd to ~S\t Gott, 

(who IS s^'*^io <d 7 s VI nV of t ^ouiitiy,) to make 
the necessiry nquiiie«* in tion hni T ptotu red an abun- 
dance of well presf"^ed > luif i***, it various tines, in 
leaf, flower, and fruit Fiom tlitse, and that gcntluiiin’s 
account of the tree, and i s product, the foregoing descrip- 
tion was taken * 

The same sample, which 1 got from captain llardwi eke Keeps veil 
in Januarif^ 1803, 1 have still by me It remains peifectly 
sweet, both in taste and smell l^s flavour is that of claves, 
having, I presume, been perfumed with that spice, previ- 
ously to its falling into his hands, a practice mentioned m 
the following narrative .At this instant the thermometer is Consistent 
at ninety-flve, and for these six weeks, it has rarely been 
b)^ow ninety, and has often risen to one hundred, or meref 
yet rt continues about as Arm as butter is in England during 
winter 
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Mr Gott’s account of the tree, and its product, is ai 
follotis — 

Tht tiee producing a fat-likc substance, known m this 
country by the name of phn/wah^ is a native of the Mmo» 
rah hills, and known there b} the saint name The tree is 
scarce, grows on a strong sod, on flit dcclivitits of the 
southern aspoc ts of the hills he\ow Jiniorah^ generally at- 
taining tiu height, when full gioun, of fifty feet, with a 
nrtumft rcncc of si\ '1 he bark, of such specimens as I 
have been able to obtain, is inclined to smoothness, and 
speckled, it flowers mJanua?i/^ duel the seed is perfect 
about at which time the natives collect them, for 

the purpose of extracting the above substance On opening 
the sJicll of the seed or nut, uhich is of a fine chesnut co- 
lour, smooth, mid buttle, the keiiitl appears of the size 
and shape of a blanched almond , the kernels are bruised, 
on a ^smooth stone, to the consistency of cream, or of k 
fine ])ulpy riattei , which is then put into a cloth bag, 
with a mock rate weight laid on, and left to stand, till the 
oil, or /V/f, IS expressed, which becomes immediately of the 
rousistiiicy of hog’s.lard, and is of a delicate white colour 
Its uses arc in medicine , being highl} esteemed in rheuma- 
tism, and (ontrdctions of the limbs It is is also much 
(stemned, and used by the natives of rank, as an unction, 
for which purpose, it is generally mixed with an utr of 
some kind Fxcept the finit, which is not much esteemed, 
no other part of the free is usi I 

This tree is supposed to bear a strong aflinit} to tho 
{madhuca^ or bassta latffolin ,) but tlie oil or/af, 
extracted from the seeds, differs very matt riall^ Ihc oil 
fVom the moKa is of a gucnish yellow colour, and seldom 
congeals That from the phulicah conge ils immediately 
after expression, IS perfectly colourless, and, In the hottest 
weather, if incited ait, will, on being left to cool, re- 
<.ume its former consisttiicy J he oil from the seed of the 
mat if nibbed on woollen cloth, leaves as strong a stam 
as other oils or animal fat 'I he fatty substance from the 
phul^ah, if pure, being rubbed on woollen cloth, wiU 
leave no trace behind 

Tha 
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The Oil of maxsa is expressed m consulerable, qiisAititles 
about Cazenpoor^ and FurrucKabady and being mixed 
M ith, IS sold as ghee 

This fatty substance very rarely comes pure from the liills^ 
and receives more and more adulteration, (by adding the 
purest ghee,) as it passes down to the lovicr provinces ago 
gives it the firmness of pure tallowt 

Additional Remarks hi) the mme, tn consequence of a few 
Que? les transmitted to Mr Goit 

It IS supposed there might be annually i^iocurcd from Firther rr- 
twenty to thirty maunds, at the price of fourteen or fifteen 
rupees the maund 

1st It is never tak^n inwardly as a medirint, nor is it 
used indict^ further than that the dirgs, after the purer 
fatty substance is cxpiesscd, are eilcn, as a substitute for 
giiec, by the peasants, or labourers, who cvtrict the fat 

2d I have some pure, which has been by me ten montJis, 
and it has neither acquired colour, nor bad smell 

3d After it is imported into Rohtlkhundy it is scented 
with utVy (an essential oil,) and a little of the flour of //i- 
dtan corn (zea moT/s) is addid, to iiieic iso its coasistenej» 

N B This flour is added on ai count of its peculiar 
M hiieness 

4th If it IS clem, and free from dirt, it never undergoes 
any punfieation , if the eoiitraiy, it is heated, and filtered 
through a eotise cloth 

5th The flowers ire never used Hu pulp of the fruit 
is eaten by some , it is of a sweet, and fKt taste 

The timbir is white, soft, and poious, and is never WotO. 
lYiade any use of bj the natives It is nearly as light as th» 

9 emuly or cotton tree (bombax hcptajdnjUum) 
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Oh etiaf?on^ on Waner’^s Siiex Schtsfosu^ Pohtorius^ 
Policrschttfcr^ from in Bohemia* 

niS substance, called slate^ is found about three 

milts soutii of Bilim, m Bohemia, immediately under the 
vegetable mould, uid li than a yard deep It is of a yel- 
lowish colour, ind slaty t(\turt , has an eai thy appearance , 
and leaves a coloured iiiuk on cloth Between the fingers 
it IS casil}^ reduced to a powder, which is a little rough to the 
fiel , it adhtrts strongly to the tongue , it is iiifufible Its 
sptciiic gravity according to Mr Ilabt rlt is 0 C , and if left 
twelve hours in wittr 100 paits absoib 117 In Saxony 
it is known in the shops by the name of stiver tripoh 

In the place where I observed it, near the top of a 
prett} high hill, it forms the superior part of a strahim, 
which incieas s in density as you penetrate into it, and in 
some plans at the deplh of two yards it is compact, with 
a yellowish and soint wliat shining aspect, like that of ctr- 
tam scmiopals but it is not so hard, or so heavy h rom 
every thing I observed on the spot, the polishing slate is 
nothing more than a portion of this stratum, the texture of 
which IS loosened and altered by decomposition Accord, 
ing to Mr Reuss, who lives at Billin, the stratum includes 
remains of vtgetables, and impressions of fish Everything 
besides indicates, that it is a ricent alluvial production 
Mr Bucholz has anal}sed both the polishing slate and 
the adhesive slate, klebsthicjcr^ that accompanies the mcni- 
lite of Mcnil-JMoiitant, w hich had been considered as a va- 
jiety of it and as Mr Kiapioth has made a more full and 
#ompletc analysis of the Klebschiefer than that he first gave 
the public, we shall heie present the three analyses in a com* 
parative view 

PohslungsUte Adhesive slato 


by Bucholz by Bucholz by Klaproth 

Silox ... 79 - -- -.58 . -. 62 5 

Alumine - - 5*.- 0 75 

Lime - 1 .-- - 15 - . 0 25 

Oxjdc of lion 4,-- - 9--. 4 

ater - 19---22 

Magnesia - C5 - -8 

Carbon - --0 75 


99 99 

* Journal des Mmes^ Is 11? 1, p 77 


98 25 
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The o:xMe in the an'il}sis of the adhesiTC slate by Bii- 
cholz was part of iroii^ part of manganese and in tht^ 
analysis by Klaproth the gas that escaped is includid in the 
23 of water He llkc^\lbc found an alkali present^ but m 
too small quantity to be weighed 


sen. NT in C XFJl9y cV( 

Tabellarische Uebersicht dir thcnisUi cttifaihcn uml zu^am* 
mensresetzten Sto/fc Sec A tabutm P lexc o1 simples' 
and compound the Sub uilh fluir ^yiiommei^^ 

atcordtui^ to the ne K.tsf thsuntricK bif Fred Stro-. 
meyeTy M D and ProJ at Gottingen d2 hole Shut 
Tables 1806 


Prof STROMEYFR hts here gi\cn a systematic ar-sfromrMr 

raugement of the ditlcrent substances, that aic the parlu nif ai 
cular objects of chemical scmicc, Hiili a pretty copious 
collection of synommes in (aciiiuii, I itin, Jbrtiuh, and 
Engbsh Ihc only innoiatiou lu has illowcd hinisclt, ac- 
cording to his preface, is the clasvng of oil, siigir, starch, 
gluten, and several other %egc table and aiuinal inatti rs, as 
oxides with compound radicals, consivfiiig cilhci of carbon 
Sind hidrogcii, or carbon, hidtogcn, and nitrogen x\mong 
these he makes wax diikr from fixed oil only in being more 
oxided , and adipocerc fiom fit m the stnu manner By 
the by, the only name he gives for adipocerc in the 1 ngli&h 
column IS /af-^eva, a literal translation of the German 
fettwachs 

With these tables prof S sent nc an account of i pap^ Invest, ^ration of 

he read to the Gottingen Society, Oct 12, 1805, con- ♦bp comjiouncir 

taming part of the results of his chcroical *nvcstigalion of 

the muon of hidrogcn with metals On the present oe- 

casion he confined himself to that of arsenic Ihis he ob- Be t p ocr s 

serves succeeds best by Agcsting an alloy of fifteen uarts of 
^ . V. . , hidrogeii 

tin and one of arsenic w ith conci ntrated muriatic acid iii a 

retort connected with tBe pncumaUc apparatus He was 

led to this by the observation of Proust, that muriatic acid 

completely frees tin from arsenic and on this occasion he 

convinced himself by experiments, that the fetid hidiogen 

gas" 
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gas evoir’ed, 'ulicn the tin of tin ihops is dissolTcd in mtt* 
riatic acid, is not a compound of tin and hidrogen, at 
Foiirtroy conioctures in his Chemical ^3 stem, Vol Vf, 
Jj ti, (FnglishPd ) but of arsenic and hidiogen When 
arscnicatcd hidiogcn gas 1$ formed in the manner directed 
above, a \iiy pure oximariate of tin is obtained 

Though the arscnicatcd hiclrogcn gas retains it& aeriform 
state under ivcry kno^n degree of atmospheric tciupcra. 
ture and pressure, prof S condensed it so far as to re dude 
it in part to a liciuid, by immersing it in a mixture of snow 
and munati oi lime, in which scveril pounds of quicksilver 
had boon fr<»zcn in the course of a few minutes 

1 he smell of this gas, he si^s, is not alliicioiis, as has 
t>ccn said, though m the highest degree fetid and iian- 
siatiiig nil blooded aitim ils, partieiilarly birds, were 
killed in a few minutes iii an atmosphere containing 0110 
tenth of this gas but frogs and insects lived m it two or 
thne hours Ulood fresh drawn from a vein became black 
after standing a few minutes in contact with it, and m siv 
01 eight hours a Jiyer of reduced arsenic was visible on its 
sui face Ihe rise of the fluid in the jar likewise proved, 
that absorption had taken place , but no such change ap- 
peared in blood expo>.ed to pnii hidrogcn gas Neither 
sirup of violets, infusion of litmus or turmeric, nor paper 
stained with them, h id its colour in the least altered by the 
gas Infusion of gall-s, and alk ilinc sulphuret^ or hidro- 
sulphurets, have no obs^rvible action on it It is not ab- 
sorbed bv alkalis , and scircily in ae> ])trr<ptible degrete 
by distilled water, pir^iei larl> if fntd froi 1 iii as much as 
fiossible by long ebullition If however the watir contain 
atmospheric air, or if the aisenicitcd hidiogcri gas be 
mixed with atmospheric air, noi ontv absorption but di- 
coinposition takes jliee, pait of the liidrogen and of the 
arsenic combining with oxigni so as to form water and 
brown oxide of arsenic, and part appealing m the form of 
pure hid rogen gas and metallic aiscnic lienee it is, thaf^ 
as Proust observed, ajir in which this gas is kept over 
waicr will acquire a coating of arsenic and its oxide 

Ihe arsinuab'd hivlrogin gas burns m contact with at. 
mospheric air, and a thin coat of arsemous acid and brown 

oxido 
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o\ide of arsenic is deposited on the sides of the ressel If portions of 

it be mixed with twice its Tolume of atmospheric air, the 

product of the combustion is arsenious acid and water 

Wi<h SIX times its bulk of atmospheric air it will not take 

fire A mixture of it with an equal part of atmospheric 

bir cannot be fired by the electric^ spark With an equal 

bulk of oxigen gas it detonates riolently, and the products 

are water and arsenious acid with only half, or a third, 

of oxigen gas, oxidt of arsenic likewise is formed, and 

part of tlie metal is reduced With five parts of oxigen 

gas it burns without detonation Arsenic acid is formed 

in none of these processes Ihc combustion having been 

tried with various proportions of the two gasses in Vo1ta\ 

eudiometer, the mean of the experanents gave 0 72 of a l pah n qauc 

cubic inch of ovigcn gas as thi proportion required tvX burn 

1 inch of arsenicated hidrogcn gas, in A\hich the hidrogen 

13 fully saturated Avith arsenic at the common temperature 

All acids, in which the oxigen is feebly combined, de- Action of acid 
compose arsemcattd hidrogen gas This phenomenon is 
very striking with nitric at id While part of the hi- Nunc 
diogen, being condensed by the oxigen of the acid, is con- 
verted into water, another part is set free At the same 
time the whole of the arsenic is separated in the me- 
tallic form, but is very quickly oxidcd by the nitric acid^ 
and at length acidified Ihc nitric acid acquires a yellow 
colour, ai d bubbles of nitrous oxide gas are extricated 
from it The gas that ultimately rcmiins is pure hid rogtu 
mixed with nitrous oxide Piol Slronuver employs the 
action of nitric acid on the arsenic tied huirogiii gas, to 
calculate the propoition of its principles, which, ac« 
cording to him are 10 600 arsomc, and 0 219 hidrogen 

Nitrous acid decomposes it iiislauUneously, and arse- 
nious acid is deposited 

Oxigciiized muriatic acid decomposes it, part of the hi- 
drogen and arsenic undei^going combustion, and the other 
being separated Oxigcuizid muriatic acid gas brought 
into contact xvith it in n*arrow tubes acts upon it in tho 
same manner as the liquid acid but if the two gasses be 
nixed in a wide jar, the whole of the arsenic is instantly 
converted into arsenious acid, appealing as a white la. 

pniir;{ 



SCIENTIFIC NEWS 


/ 


Other acids 


Acid ‘.olutions 
of metals 


Corrosive mu 
riatc of iiicr 
cury 

i very sensible 
test of It 


Rt markable 
cfftctof tur- 
pIMltUll 


pour, while part of the hidrogen forms Tvater, and another 
part appears ai> pure hidrogen gas 

Sulphuric, phosphoric, and arsenic acid, equally de- 
ajompose this gis, but the effect is pi oduced very slowly, 
and the arscnir is deposited for the most part in the me- 
tallic form In the di composition of this gas by acids in 
general, a very perceptible increase of volume takes place 
at the rommenctment of the proeiss 

Most of the solutions of the metals in acids likewise de- 
compose it The hidrogen is in pirt burned by the disoxi- 
g( nation of the metallic oxide, and in many cases by the 
disoxigcnation of the acid likovise, nith which the metal 
was combined, and forms water, while another part is 
converted into pure hidrogen gas Thus the other com- 
poneut part, the arsenic, is separated, and in most cases, 
at least at the commencement, appears as a pure metal 
but lu general, if the acid have a weak affinity foroxigen and 
the oxide, or if the mi tal dissolved in it be highly oxidcd, the 
arsenic soon com t rted into oxide, and thence into ar- 
senious, or soniitiinis into aisciuc aeid This is moat 
striking with the coirosive muriate of mercury, which la 
this experiment is convci ted into mild muriate This me- 
tallic salt IS such a sensible test of arscuicated hidrogen gas, 
that it lb cdpabli of detecting it when miud with ten thou- 
sand tunes its bulk of atmosplnric aii, or of pure hidro- 
gen, as was found by oxpeiiioent 

Prof Stion]e}(r concluded with a remirkable experi- 
ment, showing the eflect of oil ot turpentine on arseni. 
catid hidrogen g IS, all the plRnoiniua of which however 
do not ippcar easily expluablc leu cubic inches of the 
gas being confined ovei this essential oil, all the arsenic was 
sepaiatid m the course of ten houis, so as to leave the hi- 
drogen gis pure \o pcrciptibli deposition of metal or 
oxuU tcxik place , but the oil ippearcd milky and viscous, 
and alter some time small sixsidt-'J cr)stjls, terminating m 
pyramids, were found adiuring to the sides of the vessel 
1 hese crystals, being set on in c, burnt like oil of turpen- 
tine, emitting at the same time a ver} distingyishable smsU 
of arsiJiious and ^ similar appearance took place on 
transmitting arseiucated hidrogen gas through oil of fgiv 
pentiue 
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Camphora ed water, 26 
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Capelh, its situ ition, 2, 4, 170 
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Carbon, quantity Xif, in carbonic acid, 
216 

Cassiopeia describerl, 1 
Cataracts of the eyes removed from pa 
tients born blind, 99 
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mon air, 87 

Centaury comparetl with Peruvian bark, 
120 
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centric rings produced by living two 
object glasses uponcatdi othur, 194 
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ChiSfll I on the cataract of the eye, 
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Cogan, Dr on the culture of the poppy 
foi oil, 282 

Colours, experiments on the cause of, 
121, 177 
Columella, 175 

Comet expected last January, observa- 
tions on, 263 

Constell itions, a guide to, 1, 11, 173 
Cor Leon s, us situation, 4 
Corona Borealis, its situation and de 
scription, 6 

Coromandel coast, measurement of a 
degree at, 909 

Corvus, its situation m the heavens, 6 
Cotus, Its situation and description, 9 
Coulomb, M his clLClrical balanct, 45 
Crater, its situation m the heavens, 6 
Crawford, Dr his experiments on heat 
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Cream of tartar contains hme, 20 
Cuihbertson, Mr his elect ron^eter, 45, 
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Dilton, ^Mr on the gas of standing 
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Destouches, M on the lime in cream 
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Diapxn, M his obscrsations on the pre 
tended attraction of surfaces, an wer 
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Donovan, Mr his account of an ex 
tincc volcano m Britain, 2j7 
Draco, the ronstt-llation described, 2 
Drugs, indication of their virtues, 17 
Du Hamel, ice Hamel 
Du Pont, Aee Pont 

Dytiscusoii a pamphlet lately published 
by the Rev S Vince, on the cause 
of grasitation, 301— \nswcred, 344 
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Eclipse of the sun, iGth June, 180G, 
remarks on, 321 

Ecliptic, pole of, directions for Ending, 
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Edinburgh, a new society of natural 
history estabhohed at, ol7 | 

Electricity, 37 i 

Estner, M 20 

Eudiometer, a new one, described, 86 
Fys, Mr S N Van, on poppy oil, 
298 
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Fairy ring , 343 / 
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Fire damp of coil mim-s, experiments 
on, 119 

Fisher, Mr G A 291 
I* jxeil stars, table of their distances from 
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I*imilnaut, its situ ition, 9 
horsui s Bissii obovata, kj76 
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Si stern, 
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Gahn, M on the Guoric acid contained 
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Gilv^nic trough, improvement in, 148 
Galv iiLsm, 156, 170 
Garneit, J Esq on the total eclipse of 
the sun on the iGth of June, 1806, 
wi^h some new methods of Ending 
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Gemini, their bituation and appearance, 
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Geognosy, ricments of,” a work re- 
cently published, 319 
Geological observations iit France, con- 
cluded from Vol XVIll 272 
Germander compared with Peruvian 
bark, 120 

Gibbir, Dr on the non exLstence of 
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ticular gases, the action of galva- 
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101 

Grafting, id vantage's of, 1‘5 
Grandi, M dt, 75 
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Gravitation, investigation of its causes, 
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Gravity, ‘jpceific, of air, 145— Of light 
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Grenville, Hon C F 361 
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Habcric, M o80 
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Heights of various places in France, 
concluded from Vol XVIlI 272, 
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Hcim, M his analysis of the sideritej, 
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Helvttius on Albinocs, 82 
Henry, Dr W his experiments on the 
fire damp of coal mines, 149 
Hercules, its situation and description, 7 
Herschell, Dr on the cause of colour 
ed concentric rings between two ob 
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177— On the iia ure of the new ce- 
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to nppear list January ui its return 
from the sun, 259 
Herder, Air 5l8 

Hibint'cr and Berzelius, their analysis 
ot a stone called pyrophysalite, JJ 
Home, Fv Isq his account of two 
chihlren born with cataracts in their 
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obscured m very different degrees, 
with experiments to determine the 
proportional knowledge of objects ae 
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the cataracts were removed, 99— On 
the structure of the different cavi 
tics which constitute the stomach of 
the whale, compared with those of 
rumin'itin^, animals, with a view to 
ascertain the situation of the digest 
ivc organ, 348 
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Hunter, Mr J on the economy of 
bees, 25G— On the cavities m the 
stomach of the whale, 3o0 
Hutton, pr remarks on his theory of 
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Huygens, M 121 
llydrai its situation desenbedi 6 

ln4ia. 



INDEX 


I 

India, measurement of a degree irt, 
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Insects destroyed by tobacco water, 298, 
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Irvine, Dr 199 
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Jameson, U Esq 018— H is system of 
mineralogy, 319 

J G C his unprovement in the Gnha* 
me trough, to present the cement 
from being melted, when the action 
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Jussieu, 1/ 
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Karsten, Professor, 318 
Kirwan, R Lsq 318 
Klaproth, his experiments on the I *\ 
zulite of Vorau, 20— On the topaz, 
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early varieties ot the potato, 97— On 
the advantages of grafting walnut, 
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j On the formation ot the b u k of trees, 
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La Lande, his account of the relative 
situations of the different stars, by 
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of some errors in his catalogue, 1 74 
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measurement of an arc of the men 
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contained m carbonic acid, 216— On 
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Hospitals, 160 
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Leo, Its situation and appearance, 4 
Libra, its situation m the heavens, 6 
I ight, specific graMt> of, 143 
Lime in cream of tartar, 28 
1 innrus, 17 
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Ljre, organized, 371 
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Macnight, Rev T S18 
Malpighi s theory of the formation of 
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Mammoth found in a perfect state 
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Martin, Mr E his description of the 
mineral bason in the counties of 
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Caermarthen, and Pembroke, 36^ 
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Matthews, W Lsq on family wine- 
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Ml ndiati, measurement of an arc of, on 
the coast of Coromandel, 309 
Meuder, Mr 3l8 
Milk, analysis of, 72 
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Mineralogy, 318 

Mirbcl on the formation of the bark of 
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Moll, Baron, 20 
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mountains in the department of, 272 
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Mountains m France, 272, 277 
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Oil of the Cliinesi radish, 79 
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ai d description, 7, 173 
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punters and Glaziers, iinproMxl ma 
chint for, 1*1 

PalLis, M hi*, experiment at conquer 
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mot, lb3 

« Park, Mungo,® his iccount of the but 
ter tree of Africi 376 
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wood, and the nu aiis of preventing 
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/ V al, Mr on camphorated water, 36 
Pfgat>us, description of its appearance 
and situation among the stars, 5 
Pendulum, a mcrcurul, described, 258 
Ptpys, W H Lsq hi new eudiometer 
described, 8 b— On the quantity oR 
carbon iiV caibonic acid, ard on the 
nature of the diamond, 216 


Perseus, the constellation, desenbed, 4 
Peruvian bark, see Bark 
Philommatoss account of an accident 
from the sudden deflagration of tlie 
base of potash, 146 

Phosphorescence of bodies from the 
action of the electric explosion, 1 53 
Pisces, its Situation and description, 10^ 
174 

Plants, medicinal properties of, 17 
Playfair, Professor, on veins of mine 
rals, ol9 
Plaz, 17 

Pleiades, the, described, 3 
Plot, Dr 168 

Pole of the ecliptic, directions for find 
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Pont do Veniours, M Du, on the tor 
pidity ot aiiini lU, 161 / 

Popp) , culture of, for oil, 282 
Poske, Mr 200 
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nism, 15b 

Potash and its base, experiments and 
obser\atii)ns on, 307 
Pott Mr on the cataract of the eye, 
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Pot itoc, on raising new and early va 
rictics of, 97 

Prato, Dr J C do, in answer to some 
obser^atlonb of M Dispati, on the 
pretended 'itii action of surface be- 
tween oil and water, 14 
Pric tU > , Dr on the different kinds of 
air, 87 

Procyon, its situation and appeatance, 5 
Proust, M on orpinieiit, 75 
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Readc, Dr J description of his newly 
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Rcub, M 580 
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Roofs of houses, improved, 2h6 
Rouppe, 219 

Roxbuigh, Dr his botanical and eco 
nomicil account of the butter tree of 
the East Indies, 372 
Boy, General, -»i5 
Ruminatioa m animals, 34B 
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SagitUiius, itb Situation and desenp 
tion, 6 
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and simple process for, 80 
Saussurc, M on albinoes, Hi, 83 
Schroeter, IM on ♦^he planet Vesta, 264 
Scientist. News, 78 167, 240, Sl7, 381 
Scorpio described, 6 
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Skrimshire, jim Mr W on the pho-* 
phoresccncc of bodic , from the action 
of the electric explosion, 16_* 

Slate, anaiy&ispf, 380 
Slating houses, new method of, 206 
6aloni6, M 115 
Spallanzani, Signor, lo7 i 
Specihc gravity, set Gravity 
Spica Virgirii , dLscnbel, 6 , 
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Stomach of the whale, on tho stixcturv 
of, compared with that of ruminatiBg 
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Siufaics, ittraction of, 14i 
Sweat, dJiil^sis of, 63 
b) Wester, Mi C oa tl>e advantages of 
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Tartar, cri am of, contains lime, 20 
ieniint, S Lsq on the nature of the 
diamond, 217 
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bacco w iter, its use in destroying 
insects, 298, 301 
Torpidity of animals, 161 
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born in Tiigland, with the character* 

I tic of Ahnnoes, 81 
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a memoir of M Dcstouches on the 
g lime of cream of tartar^ 20 

jlTauqueliA, 



INDEX 


r 


Vauquelin, M his experiments on 
the iranous species of cinchona, 106, 
203 < 

Ve^is of minerals divided into two 
orders, 318' 

Vesta, observations on the planet so 
tailed, 260, 264 

Vince, Mr remarks on his pamphlet 
respecting tlie cause of gravitation, 
304— Answered by the author, 344 
Vogel, 17 

Volcano, extinct, m Britain, account 
¥ of one, 2S7 

Volta’s pile, experimental observations 
on, 54 

U 

Urine, analysts of, 67 
Ursa Major described, 1 
— - Minor described, 2 
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Walker, P Esq J18 
Ware, Mr on the cataract of the eye, 
100, 105 

Wasps, economy of, 256 
Water, camphorated, 26 
Water proof leather, receipt for making, 
335 

Werner, Professor, 318— Observations 
on his sUcx bchistosub politonus poll 
erschiefer, 380 

Wernerian Natural Hi>tory Society at 
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Whale, stom<i Ji of the, on the structure 


of the different cavities .of which it 
IK constituted, 348 

Wheat, blight in, 338 

Wilka, 17 

Wilke, M 48 

Willow bark compared irith that of 
Peru, 120 

Wines made for family use, improve- 
ments m, S53 

Winter, Mr R on a method of finding 
the specific gravity of light, and his 
defence of the undulatory system, 
143 

Will enng. Dr on fairy rings, 368 

W N on albmoes, 84— On Dr Craw 
ford’s theory of heat, 202— On find 
mg a substitute for tobacco for the 
purpose of destroying insects, 301 

Wollaston, Dr his improvements m 
electricity, 43, 44— On fairy rmgs, 
367 

Wood, decay of, inquiry into the causes 
of, and the means of preventmg it, 

528 

Wnght, Dr 318 
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Young, Dr his experiments favourable 
ro the undulatory system of light, 
143 
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Zme, malleable, uses to which it may 
be applied, 1 1 
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